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THE SUMMER MONTHS 


SPRING has been in the air for the last two 
months, but the advent of June is usually 
looked upon as the beginning of summer. 
The winter is passed, and we can hopefully 
look forward to a few months of warmth and 
peace. However, irrespective of weather and 
the call of golf club, tennis racket, or cricket 
bat, we still have to be as vigilant as ever in 
our treatment and advice to patients. Summer 
brings its problems, and we must remember to 
add an extra word of advice to the mothers and 
children who attend for treatment. Holidays 
are a time for relaxation, and in the more free- 
and-easy atmosphere of the seaside we tend 
to forget those health hints that we have so 
assiduously carried out in the winter. Those 
sugary snacks on the pier may mean an ache 
at Christmas! There is a tendency to change 
our eating-habits in the warmer weather, for 
when it is hot it sometimes becomes too much 
of an effort to sit down to a large, heavy meal. 
Instead we take to a sandwich and a bar of 
chocolate, and then find ourselves eating at 
odd times through the day and half the 
evening. The children, being away from 
school and possibly from home, feel that now 
is the time to do those things that are usually 
forbidden them. With little to do but run 
around all day long and get in everyone’s way, 
it is pleasant for them to sit down away from 


parental control and indulge in all sorts of 
good things such as lollies, candies, and rock. 
Far be it from us to be Jeremiahs and suggest 
that it should all be stopped—quite impossible 
in any case—but a word of warning should be 
given to parents on the summer eating-habits 
of both themselves and their children. It is 
all too easy to change to a caries-promoting 
diet when on holiday and to forget that such 
things as oral hygiene must still go on all the 
year round. “‘We are on holiday—forget it”, 
is all too easily an excuse at the time, but 
avails us little when a deteriorated condition 
is found in the mouth. A certain amount of 
control is necessary even on holiday, and it 
should be remembered that it is largely the 
between-meals carbohydrates that cause the 
damage, and that it is usually the consump- 
tion of these items that goes up during the 
holidays. Some form of discipline is obviously 
essential, in the same way that a swimmer 
must be taught a strict, disciplined method if 
he is not to die from drowning. The normal 
average person does not go on a drinking 
spree with the deliberate intentions of driving 
a car immediately afterwards. A _ little 
thought and control has to go into every- 
thing we do, and a tactful word to the 
children and parents may save a lot of trouble 
later on. 
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DENTURE FRACTURES RESULTING FROM 
OCCLUSAL WEAR OF ACRYLIC TEETH 


By D. C. BERRY, M.D.S. 


Prosthetic Department, University of Bristol 


It has long been recognized that if a patient 
with an abnormally heavy bite is supplied 
with dentures carrying acrylic teeth, these 
teeth may show signs of occlusal wear after a 
period of use which is sometimes depressingly 
brief. 

Frequently, such a patient will not complain 
that his teeth are wearing away, and may not 
even be aware of it, but he returns with a 


up inside the upper, and spread the latter 
outwards. The eventual result will be a 
fracture of the upper denture. 

Group II.—The upper teeth are set lingually 
to the lower all round the arch, as may occur 
in a case of inferior protrusion. The buccal 
cusps of the upper teeth and the lingual cusps 
of the lowers will suffer most wear (Fig. 2). 
The situation is the reverse of that seen in 
Group I, and as wear continues, an outwards 





Fig. 1.—Curve of wear developed if upper teeth 
are set buccally to lowers. 


broken denture. If this denture is repaired 
and the occlusion left untouched, it will often 
break again within a few days. A _ possible 
reason for this repeated fracture may be 
seen if the worn occlusal surfaces and the 
relationship of the dentures in the mouth are 
examined. 

Fractures arising from occlusal wear may 
be divided into two groups, each representing 
a particular type of set-up of the teeth. 

Group I.—The upper teeth are set buccally 
to the lowers all round the arch (Fig. 1). The 
palatal cusps of the uppers and the buccal 
cusps of the lowers will undergo wear. 
Obviously, this wear will permit some degree 
of bite closure, and this itself will cause the 
anterior overbite to become excessive in rela- 
tion to the overjet, until the lower anterior 
teeth are occluding with the sloping lingual 
surfaces of the uppers. Each forceful occlu- 
sion will now tend to drive the lower denture 
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Fig. 2.—Curve of wear developed if upper teeth 
are set lingually to lowers. 


spreading force is applied to the lower denture 
whenever the patient occludes, leading to its 
eventual fracture. 

These two groups represent the two basic 
types of occlusal wear. Obviously, combina- 
tions of these types may occur together in 
the same denture. Fig. 3 shows such a case. 
A slight degree of cross-bite exists in the molar 
regions, and the occlusal wear here is at the 
expense of the upper buccal and lower lingual 
cusps: in the premolar regions, where the 
uppers are slightly buccal to the lowers, 
the slope of the wear is reversed. In this 
particular case the upper denture fractured 
but, if the amount of cross-bite had been 
greater, there would have been a possibility 
of fracture of the lower denture. 

These combinations of the two types of 
wear are probably more common than wear of 
purely Group I[ or Group II type. The upper 


edentulous arch is rarely larger in all regions 
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than the lower and, as might be expected, 
cases of purely Group I wear are infrequent. 
However, Group II wear is sometimes seen in 
dentures made to an edge-to-edge relationship 





Fig. 3.—Group I type of wear in premolar regions, 
Group II on molars. (The upper denture has frac- 
tured in the midline, and for teaching purposes has 
been repaired with P.V.C.) 





Fig. 5.—The whole upper denture, during a heavy 
centric bite, can now act as a wedge, spreading the 
lower denture outwards. 


for cases of inferior protrusion. Fig. 4 shows 
an example of this. The amount of tooth sub- 
stance lost in such a case must involve a con- 
siderable degree of bite closure. In order to 
bring the occlusal surfaces together, the mandi- 
ble must hinge forwards and upwards, and it is 
therefore not surprising that the occluding 


relationship of these dentures in the mouth 
is that shown in Fig. 5. For teaching purposes, 
the lower denture, which had fractured, was 
repaired with P.V.C. It was then placed on a 





Fig. 4.—Full dentures set up with an edge-to- 
edge incisor relation. Considerable occlusal wear 
has occurred. 





Fig. 6.—Full dentures which have developed 
occlusal wear (shown in Fig. 5), mounted on a hinge 
articulator. The —/F, fractured in the mouth, has 
been repaired with P.V.C. The lower model is of 
soft rubber. Pressure on the articulator causes the 
lower denture to splay apart, demonstrating how the 
fracture occurred. 


soft rubber model and mounted on an articu- 
lator against the upper denture. Pressure on 
the upper model demonstrates the probable 
mechanism of the fracture (Fig. 6). 
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In addition to the wear occurring by direct 
sliding contact of the occlusal surfaces, abrasive 
wear by other factors may take place. Apart 
from the extra-oral wearing away of acrylic 
teeth by over-zealous and misguided denture- 
cleaning, which is sometimes seen, the notch 





Fig. 7.—Full dentures in the occluding position 
showing gap between posterior teeth on right side. 


of the habitual pipe-smoker is not uncommon. 
Less so is the elliptical gap in the molar regions 
(Fig. 7). In the few cases of this type seen 
at this hospital, the patient has admitted to 
a habit of chewing up boiled sweets or pepper- 
mints, and presumably the gap has been 
formed by the abrasive action of sharp particles. 
It has been reported that sweets such as pear- 
drops, which contain acetone derivatives, may 
predispose to crazing of acrylic resins. Possibly 
this factor may accelerate the rate of wear in 
some degree. Although these patients possess 
an incomplete and unbalanced occlusion, they 
do not seem to be conscious of any disability. 
However, it is that the occlusal 
stresses will eventually become _ so 
balanced that fracture of one or 
denture is very probable. 

When occlusal wear of acrylic teeth has 
developed to such a degree as to fracture a 
denture, or even to unbalance the occlusion, 
it is obviously not a satisfactory procedure 
to repair the broken denture, except as a very 
temporary measure. It is suggested that both 
upper and lower dentures should be re-made, 


obvious 
un- 
other 


taking steps to prevent recurrence of wear. 
It is immaterial what these steps are, but it 
is suggested that the use of porcelain posterior 
teeth is probably a simple and effective 
method. Such a procedure admittedly deprives 
the patient of the two great benefits of acrylic 
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teeth, which are less “noisy”, and also tei d 
to remain “‘ground-in”, to provide a balanc: | 
occlusion for some time, and are therefore le-s 
destructive to the tissues (Chick, 1949). But :t 
is this latter feature which renders acrylic 
teeth unsuitable for the patient with a heavy 
bite. 
set up, and properly spot-ground in the mouth. 
is unlikely to cause immediate harm, and will 
certainly reduce fractures due to occlusal wear. 

It should be emphasized that although the 
provision of posterior teeth which are wear- 
resistant will prevent some of the troubles 


The use of porcelain teeth, correctly 


discussed here, normal resorption with age 
will still cause patients to adopt curious biting 
habits and positions, some of which may well 
initiate ridge damage as well as overstress a 
denture and predispose it to fracture. It is 
therefore just as necessary to recall denture 
patients at suitable intervals to ensure that 
resorption does not become excessive or 
dangerous. 

This short paper emphasizes the rapid 
occlusal wear occasionally seen when acrylic 
teeth are used. It should be remembered thai 
this applies only to patients who have an 
unusually heavy bite, or to those whose 
dietary habits include the eating of a high 
proportion of abrasive foods such as hard 
toast and certain of the crisper breakfast 
cereals. A few years ago it was not uncommon 
to find acrylic teeth which were porous and 
“soft”. To-day the standard of manufacture 
is such that these faults are infrequent and, 
for all other patients than the heavy biter, 
acrylic teeth appear to be perfectly satis- 
factory. 

It would indeed be helpful if the patient 
with the unduly heavy bite could easily be 
identified before dentures were made. Un- 
fortunately, it is not always the large and 
muscular patient who is guilty. 

Fractures of Full Dentures Worn for One 
Year or Less.—There was a time when the 
profession complained bitterly of the number 
of midline fractures suffered by full upper 
acrylic dentures. These complaints are heard 
less frequently nowadays, but it is not known 
whether this is because full upper dentures 
break less often, or because the profession 
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has come to accept such breakages as one of 
the drawbacks to the use of acrylic. 

Because the number of midline fractures of 
full upper acrylic dentures made at Bristol 
Dental Hospital appeared to be far less than 
that experienced in some practices, Dr. Chick 
thought it might be interesting to modify the 


Table I.—DENTURE CONSTRUCTION 








No. OF 
DENTURES TEETH RELIEF PROCESS 
42 Acrylic Yes Normal 
36 Acrylic No Normal 
*32 Acrylic Yes Normal, followed by 
boil for one hour. 
Bench cooled for 
one hour 
*37 Acrylic No Normal, followed by 
boil for one hour. 
Bench cooled for 
one hour 
*4] Acrylic Yes Reverse cured 
*35 Acrylic No Reverse cured 
32 Acrylic Yes Normal, plunged in- 
to cold water 
l Acrylic No Normal, plunged in- 
to cold water 
36 Acrylic Yes Normal, followed by 
boil; plunged into 
cold water 
* 8 Porcelain | Yes Normal 
69 Porcelain | No Normal 
39 Porcelain | No Normal, followed by 
boil for one hour. 
Bench cooled for 
one hour 














* Broken denture occurred in these groups. 


normal processing methods to see if any such 
modification produced a greater incidence 
of midline fractures than that normally 
experienced. 

The normal processing method used here 
is to place the flasks in a cold Paco bath. 
This is switched on at 5.0 p.m. and takes 
approximately two hours to reach 70° C. 
This temperature is maintained for eight 
hours, the bath being switched off by a time- 
switch at 3.0 a.m. This gives the bath five 
and a half to six hours to cool before the 
flasks are removed and opened. There is no 
final boiling. 

Plaster-of-Paris is used both for models and 
investments, and Kallodent 333 for the denture 
base. Acrylic (Classic) teeth are used both 


anteriorly and posteriorly. Midline reliefs are 
always provided. 

Various batches of dentures were therefore 
constructed as shown in Table I. 

A year after each denture was fitted, the 
patient was written to and asked (a) if the 
denture had been worn regularly, and (6) if 
it had cracked or broken. 

Four hundred and eight letters were sent 
and 314 replies received. Sixteen patients 
stated that they had not worn the dentures 
regularly. Of the 298 patients who had worn 
their dentures regularly, 5 reported breakages. 
This number was too small to enable any 
conclusions to be reached with regard to 
processing methods, etc., but it was interesting 
to note that two of the broken upper dentures 
were opposed by a natural lower dentition; 
both of these, and one other, had been recorded 
as showing marked cuspal interference by a 
member of staff who examined them when 
brought for repair. 

It will be of interest to note if the number of 
breakages increases greatly in the following 
years as wear of the acrylic teeth occurs in 
those groups provided with them. 
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Parodontolyses et Tuberculose 


In an investigation of the _ periodontal 
tissues in adults suffering from pulmonary 
tuberculosis, the incidence of oral lesions was 
4 per cent. 

It was shown that the periodontal lesions 
present in the tubercular individuals were no 
more severe than those in healthy persons, but 
that there was a greater predisposition towards 
inflammation which was accentuated by a 
neglected oral toilet.— Jian, W. (1956), Paro- 
dentologie, 10, 66. 
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KIONOBLAST-LIKE CELLS 
IN AMELOBLASTOMAS AND CRANIOPHARYNGIOMAS 


By IVOR R. H. KRAMER, M.D.S. (Lond.), L.D.S. R.C.S. (Eng.) 


Department of Pathology, Institute of Dental Surgery (British Postgraduate Medical Federation), 
Eastman Dental Hospital 


In 1942 Saunders, Nuckolls, and Frisbie 
proposed the term “kionoblast” for a type 
of cell they had observed in the ameloblast 
layer of the rat tooth germ. Subsequently, 
these cells were studied, also in rat tooth 


germs, by Westin (1952) and Symons (1955). 





Fig. 1.—Part of an ameloblastoma showing an 
islet of tumour cells. On the right there is a tall, 


deeply staining kionoblast-like cell. Haematoxylin 


and eosin. (x 630 


Westin, and more recently Ten Cate (1956), also 
described kionoblasts amongst the ameloblasts 
in human material. 

The kionoblasts are more or less regularly 
dispersed amongst the ameloblasts, from which 
they can be distinguished by differences in 
morphology and staining reaction. Although 
of the same length as the ameloblasts, they 
are much more slender and the nucleus is more 
compact and deeply staining. The cytoplasm 
has an affinity for certain basic dyes that is 
probably attributable to ribonucleic acid, 
since this cytoplasmic basophilia can _ be 
reversed by the action of ribonuclease (Symons, 
1955). Using a simultaneous coupling azo dye 
method, Symons has also demonstrated alka- 
line phosphatase activity in these cells, thus 
distinguishing them from the ameloblasts 
which appear to contain little of this enzyme. 
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Neither the function nor the origin of the 
kionoblasts has been’ established with 
certainty. Saunders and his’ co-workers 
believed that they formed an amelodentinal 
membrane, Westin thought them to be tubular 


blood-conveying cells, whilst Symons has 





aa 


Fig. 2.—Higher magnification of the k-l cell 
shown in Fig. 1. Note the cytoplasmic basophilia. 
Hematoxylin and eosin. (x 1408.) 


published evidence indicating that they may 
be connected with the formation of the 
interprismatic substance. . 

The purpose of the present communication 
is to report the presence of cells having the 
morphology and staining reactions of kiono- 
blasts in a number of human ameloblastomas 
and craniopharyngiomas. 


MATERIAL AND METHODS 


Following the observation of cells bearing 
a striking resemblance to kionoblasts in an 
ameloblastoma, a further 19 consecutive 
examples of this tumour were reviewed. 
In all cases the observations were made on 
paraffin sections of formalin fixed material. 
As the specimens were initially submitted for 
diagnostic purposes, and were already in 
diluted formalin or formol saline when 
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received, certain of the histochemical studies 
carried out by other workers, using normal 
tooth germs, could not be employed. 
Routine hematoxylin and eosin staining was 
used initially, and provided there was careful 
differentiation this method was quite useful 
for the detection oi kionoblast-like (k-l) cells 
in the tumours (Figs. 1, 2). Kionoblasts in 


ia &® wt , 
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Fig. 3.—This field shows parts of four islets of 
tumour tissue in an ameloblastoma. In most of the 
epithelial cells only the nucleoli retain the stain 
(appearing here as black dots). The k-l cells stain 
deeply throughout, and are seen lying singly and 
in groups. Phloxine tartrazine. (< 412.) 


human tooth germs could also be recognized 
by this method. Iron hematoxylin and van 
Gieson’s picrofuchsin, Mallory’s aniline blue 
orange G, and the periodic acid Schiff reaction 
were also used on some of the material. 
However, a modification of the phloxine 
tartrazine method of Lendrum (1939, 1947) 
was found to give the most striking differential 
staining. 

Symons recommended the phloxine tartra- 
zine method, omitting the use of Mayer’s 
hemalum that was included in the original 
method. By this technique, Symons found 
that “the kionoblast stains red or orange 
whereas the ameloblast stains a paie yellow 
apart from the nucleoli which frequently stain 
red’’. Symons’ method was found to give the 
same results with the k-l cells in the tumours 
(Fig. 3). 

Following the studies on ameloblastomas, a 
number of paraffin sections of craniopharyn- 
giomas were examined. In some of these only 





hematoxylin and eosin preparations were 
available, but others were examined also by 
the phloxine tartrazine method. 


RESULTS 


1. Ameloblastomas.—Of the 20 tumours 
studied, 15 showed no recognizable k-l cells, 
3 showed very occasional such cells, and in 





Fig. 4.—Part of another ameloblastoma, showing 
uniformly distributed k-l cells. Haematoxylin and 
eosin. (x 350.) 


2 tumours these cells were numerous. The 
incidence did not appear related to age, sex, 
or to the tumour site or duration. It was 
considered that the cells were only recognizable 
when they were present amongst columnar 
ameloblastoma cells morphologically similar 
to internal enamel epithelium, and therefore 
the incidence of the k-l cells was, to some 
extent, related to the histological pattern of 
the tumour. 

In the two tumours in which these cells 
were most numerous they were distributed in 
different ways. In one they were regularly 
distributed amongst the ameloblast-like cells 
as in the normal enamel organ (Fig. 4). 
In the other tumour they were regularly 
interspersed with the other columnar cells in 
some parts, but in other areas they were more 
numerous (fig. 5), and some fields showed 
solid rows of the k-l cells. In the latter tumour 
these cells appeared to be arising in the centres 
of the epithelial masses and to be migrating 
into the peripheral layer of columnar cells. 
This appearance of migration has_ been 
described by Ten Cate (1956) in relation to the 
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kionoblasts of the human enamel organ, in 
which situation he considered them to originate 
in the stratum intermedium. 

Although one of the tumours showed k-l 
cells in a distribution differing from that of 
the kionoblasts in the enamel organ, the 
morphology and staining reactions of the 


infundibulum. These residues are derive | 
from the epithelial outgrowth (Rathke ; 
pouch) that passes from the embryonic: 
nasopharynx to form the pars anterior of the 
pituitary gland. Some of the tumours arising 
from these parapituitary residues bear 4 
striking resemblance to the ameloblastomas 





Fig. 5.—Ameloblastoma showing k-l cells mainly in 
small groups. Hematoxylin and eosin. (x 340.) 


cells in the two situations were similar. 
However, in the tumours the k-l cells tended 
to be thinner and more densely staining than 
normal kionoblasts, and in sections passing 
at right angles to their long axes the k-l 
cells were often rather more irregular in 
outline. 

2. Craniopharyngiomas.—Sections of 11 of 
these tumours were studied. Of these, 3 
contained only small fragments of tumour 
tissue, or were affected by the use of diathermy 
at operation. Of the remaining 8, 2 showed 
k-l cells. In neither case were they numerous, 
but morphologically they resembled the cells 
seen in the ameloblastomas (Fig. 6), and in 
the one case in which the phioxine tartrazine 
method could be applied, the k-l cells gave 





the usual results. 


DISCUSSION 


The origin of the ameloblastoma, and its 
developmental and morphological relationships 
to the dental epithelium, are too well known 
to require repetition here. The _ cranio- 
pharyngiomas are tumours arising from the 
epithelial residues in the pituitary capsule and 
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Fig. 6.—K-1 cell in a craniopharyngioma. Hema- 
toxylin and eosin. (x 680.) 


arising from the paradental residues, and for 
this reason they are sometimes referred to 
as parapituitary “adamantinomas”. Willis 
(1948) points out that: “This resemblance is 
not surprising, considering that both sets of 
residues (paradental and parapituitary) have 
a closely similar developmental origin and 
consist of closely similar foci of indifferent 
epithelium.” 

The presence of cells resembling kionoblasts 
in ameloblastomas is not unexpected, for it is 
believed that the morphological resemblance 
of some of these tumours to the epithelium of 
the enamel organ is indicative of similar 
potentialities for differentiation. If, however, 
kionoblasts occur in craniopharyngiomas, then 
it would appear that this cell type is not 
specifically associated with epithelium having 
amelogenic properties or potentialities. At 
present insufficient is known about kiono- 
blasts for them to be identified with certainty 
when they occur in sites other than the normal 
enamel organ. The cells described in this 
paper resemble kionoblasts morphologically 
and in staining reaction. If it can be shown 
that they also have a _ higher alkaline 
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phosphatase activity than the neighbouring cells 
(as do the kionoblasts of the enamel organ), 
this will support the view that certain of 
these tumours, arising from the paradental 
and parapituitary residues, contain cells 
directly comparable with kionoblasts. 


SUMMARY AND CONCLUSIONS 


Cells resembling the kionoblasts of the 
normal enamel organ occur in some amelo- 
blastomas and craniopharyngiomas. 

In these tumours the kionoblast-like (k-l) 
cells may be interspersed amongst the amelo- 
blast-like columnar cells as in the normal 
ameloblast layer, or they may be present in 
larger numbers. The k-l cells show the same 
staining reactions as the kionoblasts, but it 
has not been possible so far to examine their 
alkaline phosphatase activity. 

It would be premature to identify the cells 
observed in these tumours as_ kionoblasts, 


hence the use of the term “kionoblast-like”’. 
However, these observations suggest that 
further studies on kionoblasts in normal 
enamel organs should be accompanied by 
studies of kionoblast-like cells in abnormal 
situations. 


Acknowledgement.—The sections of cranio- 
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Institute of Psychiatry, and by Dr. A. 
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A PILOT CLINICAL INVESTIGATION INTO THE 
VALUE OF GRAMICIDIN IN THE TREATMENT 
OF VINCENT’S ULCERATIVE GINGIVITIS* 


By J. DRIVER, B.D.S., L.D.S. R.C.S. 


Senior House Surgeon, Royal Dental Hospital of London 


GENERAL practitioners receive daily through 
the post samples of drugs and literature 
claiming beneficial effects of these products. 
Frequently this literature leaves the practi- 
tioner in some doubt as to the true value of 
the drug. 

By now, many will have received samples of 
Gromidin Tablets (Bengue & Co.), which are 
claimed to be effective in the treatment of 
**buccal and dental affections”’. It was decided 
to investigate clinically the value of this 
drug in the treatment of acute ulcerative 
gingivitis of the Vincent type. 





*QOne of four Casual Communications given at a 
meeting of the British Society of Periodontology on 
Monday, January 21, 1957. 


Gromidin tablets consist of gramicidin, 
sucrose, lactose, acacia, magnesium stearate, 
oleum menthe piperite, with a coating of 
sucrose, blue dye, and a polishing wax. Each 
tablet contains 0-25 mg. of gramicidin, an 
antibiotic which can now be synthesized. It 
is a cyclic polypeptide, containing various 
amino-acids (glycine, alanine, valine, leucine, 
tryptophane, and ethanolamine). 

Herrell and Heilman (1941) found that 
gramicidin inhibited the growth of some of 
the Gram-positive bacteria—Staphylococcus 
aureus, Streptococcus viridans, Streptococcus 
hemolyticus, and Diplococcus pneumonie. In 
their clinical investigations, however, no 
gramicidin was administered orally. 
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Johnson (1943) provided further evidence to consume twelve a day at _ half-hourly 
of the inhibiting action upon some Gram- intervals, by allowing the tablets to dissolv> 
positive staphylococci and streptococci. He beneath the tongue. 
also found that Treponema Vincenti and Five patients were treated with 5 per cen 
Fusiformis fusiformis were rendered non- chromic acid and 10 v/v hydrogen peroxide, 
motile in the presence of tyrothricin, which is applied locally to the ulcerated areas, and 


Table 1.—Resutts AFTER Two Days’ TREATMENT 
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C, Cured; I, Increased; R, Reduced; S, Static. 


gramicidin and tyrocidine hydrochloride. His then the tablets were prescribed with exactly 
conclusions were that tyrothricin was bacteri- the same instructions as in the first group. 
cidal to these organisms. Two days later the patients were seen 
No one has reported results of a clinical again, and further information obtained 
trial of gramicidin alone in the treatment of (Table I). 
conditions due to Vincent’s organisms, though Results.—A completely satisfactory result 
Hillman (1956), using tyrothricin on 5 patients, was obtained in only 1 case, and this particular 
found no improvement in 2 and concluded patient presented with a history of having 
that results were inferior to those obtained had an acute attack which, at the time of 





with penicillin and aureomycin. examination, appeared to be entering a 
chronic phase. 
INVESTIGATION Slight improvement was demonstrated in 





Method.—Ten patients, with clinically diag- 6 cases and failure to resolve in the remaining 
nosed ulcerative gingivitis of Vincent’s type, 3cases. These 9 patients subsequently received 
were selected for a pilot clinical investi- a single application of 5 per cent chromic 
gation. acid and 10 v/v hydrogen peroxide to the 

Information was obtained about the dura- ulcers, and in 4 the treatment was continued 
tion of the symptoms, severity of hemorrhage, with penicillin lozenges for a period of 48 
degree of pain or soreness, submandibular hours. A hydrogen peroxide mouthwash was 
lymphadenitis, and halitosis, and a record _ prescribed for all 9 patients, with instructions 
made of the sites of ulceration. for it to be used vigorously after each meal in 

Twenty-four Gromidin tablets were pre- a 0-5 v/v concentration. This treatment was 
scribed for each of 5 patients, with instructions followed by scaling and polishing of the teeth 
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and instruction in oral hygiene. Satisfactory 
results were obtained in all cases. 


DISCUSSION 


It is generally accepted that Treponema 
Vincenti and Fusiformis fusiformis, if not the 
cause of Vincent’s ulcerative gingivitis, are 
at least closely associated with it. 

That these results should seem to be at 
variance with those of Johnson (1943) may 
possibly be due to his experiments being 
conducted in whilst this investiga- 
tion was in vivo. Indeed, Weinstein and 
Rammelkamp (1941) showed that Lacto- 
bacillus acidophilus was highly susceptible to 
tyrothricin in vitro, but not in vivo. 

After consideration of these results, it was 
decided that a full clinical investigation was 


vitro, 


not justified, for it appeared that gramicidin 
was ineffective in the treatment of acute 
ulcerative gingivitis of the Vincent’s type. 
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CALCULUS, WEAR, AND ALVEOLAR BONE LOSS 
IN THE JAWS OF SIXTH-CENTURY JUTES* 


By D. C. A. PICTON, B.D.S. (Lond.), F.D.S. R.C.S. (Eng.) 


Registrar in the Department of Preventive Dentistry, Guy’s Hospital 


THE material collected from a Jute 
cemetery near Lyminge, Kent. 

Forty-five graves were found, of which 40 
had remains of dental interest but only 17 
jaws were in a fairly intact state. In all, 
734 teeth were examined. 

The age of the individuals was estimated by 
the degree of development of the skeleton and 
teeth in the young, and by the amount of 
closure of sutures and degree of occlusal tooth 
wear in the adult remains. 


was 


Under 10 years 3 individuals 


10 to 20 years 3 
20 to 50 years 21 
Over 50 years 11 
Caleulus.—The surfaces of the teeth, espe- 





cially on the buccal side, were not well pre- 
served in many, but at least 19 individuals 
had definite calculus, 10 showing a moderate 
amount and | gross calculus. 





*One of four Casual Communications given at a 
meeting of the British Society of Periodontology on 
Monday, January 21, 1957. 


The distribution was mainly on the labial 
and lingual surfaces and also on the proximal 





Fig. 1.—Fragment of mandible with teeth show- 
ing a moderate amount of calculus on the labial 
surfaces of the incisors and canines. 


surfaces of a few teeth. All the calculus 
appeared to be supragingival in type (Fig. 1). 
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Wear.—Attrition was recorded with the 


classification used by Davies and Pederson 
(1955) :— 

No attrition 

Enamel only 

Into dentine 

Into secondary dentine or exposure 


wn © 





Fig. 2.—Mandible of a child of about 10 years. 
6/6 show loss of enamel on mesiobuccal cusps from 
attrition. 





Fig. 4.—Mandibular arch and incomplete maxil- 
lary arch. All upper teeth have gross attrition and no 
contacts. 


Excluding deciduous teeth, the amount was 
averaged for all teeth from an individual :— 

3 only had an average of less than | (all under 14 years) 

14 had 1-2 

16 showed 2-3 

1 had an average of 3-0 

The occlusal wear in anterior teeth was 
mainly at right angles to the long axis. The 
posterior teeth showed progressive loss of 
buccal cusps in the lower arch and palatal 
cusps in the upper ( Figs. 2,3). In an attempt to 
find the degree of buccal cusp wear in the 
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lower jaw, 18. mandibles were assessed. | 


placing a ruler across the occlusal surfaces of 


the first lower molars it was found that 2 cas: s 
showed the normal curve of Monson (lingu:! 
cusps at a lower level than the buccal), 1 had 
a flat plane, and 15 showed a reverse curve. 





Fig. 3.—Mandibular and maxillary fragments 
showing considerable attrition of the teeth. In the 
cheek teeth the cusps principally affected are buccal 
in the lower jaw and palatal in the upper. 





Fig. 5.—Mandible with ante-mortem loss of cheek 
teeth. Gross calculus is present on all surfaces of 
the remaining teeth. 


Proximal Wear.—Facets of wear were well 
marked in all teeth with good surface preserva- 
tion. The size of these ranged in the front 
teeth from 1 to 4 sq. mm., while posterior 
teeth varied from 3 to 12 sq. mm. No great 
change in the size of the facets with age in 
the adult could be detected until occlusal wear 
reached the contact zone, after which reduc- 
tion in area followed. In several first molars 
the contact areas were completely lost, and 
in one maxilla no facets could be found and 
all the teeth were separated (Fig. 4). 
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Alveolar Bone.—An attempt was made to 
discover whether the distance from the occlusal 
surfaces to the alveolar crest remained the 





Fig. 6.—Left half of maxilla and teeth with gross 
attrition and caries. The pulp chambers of |46 are 
exposed. 


same throughout the age range. The distance 
was measured in the front and back of 28 jaws 
of various ages. No significant change could 
be detected with increase of age (Fig. 5). 


Irregularities.—Irregularities of the teeth 
of a minor order were numerous, but no 
third molar impaction was found, although 2 
mandibles showed 8/8 to be missing. 

Caries.—Of the 734 teeth, 26 had caries in 
13 individuals. All except one was from the 
over-40 age group. Almost all cavities were 
proximal, being mainly in molars, and, where 
it was possible to tell, the cavity appeared 
to have started at the amelo-cemental junction 
or in the dentine where a fragment of enamel 
had broken away after excessive attrition 
( Fig. 6). 

Diet.—This was probably mixed, with a 
fairly large proportion of meat. The flour was 
ground by sandstone quern and this may be 
the important factor in the considerable 
amount of attrition in many teeth. 





I would like to thank Dr. J. Joseph, of the 
Anatomy Department, Miss B. Whiteley of 
the Dental Photographic Department, and 
also Mr. R. Emslie, of the Preventive Dentistry 
Department, at Guy’s Hospital Dental School 
for help and advice. 
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Vital Pulp Therapy for Deciduous Teeth 


Pulp capping, pulp curettage, pulpotomy, 
pulpectomy, and extraction are considered as 
possible courses of treatment where the pulp 
of a deciduous tooth is exposed. Criteria are 
given to help in choosing the appropriate 
technique that will give the best prognosis. 
These include type and duration of tooth- 
ache, size of exposure, the condition of the 
surrounding dentine, sensitivity of the pulp 
tissue that is exposed, and its liability to 
hemorrhage. 

An attempt is made to correlate clinical 
findings, radiographic evidence, and electric 
pulp tests with the actual histological appear- 
ance. Forty vital deciduous teeth that were 
for extraction were first examined in vivo and 
then sectioned. 


Conclusions reached were: (a) Electric pulp 
tests were not reliable in determining either 
early pulp inflammation or pulp degeneration. 
(6) X-rays did not necessarily show the 
proximity of the caries to the pulp. Calcific 
masses under the caries appearing radio- 
graphically as secondary dentine were often 
irregularly calcified and perforated. Calcifica- 
tions within the pulp chamber itself were 
associated with extensive irritation and pulp 
degeneration. (c) Pain was not a necessary 
symptom in cases of advanced inflammation. 
However, when spontaneous pain had been 
felt the condition was invariably advanced. 
(d) Profuse hemorrhage from the site of 
exposure was found owing to extensive 
inflammation and contra-indicated any form 
of vital pulp therapy.—McDonaLp, R. E. 
(1956), J. Amer. dent. Ass., 53, 14. 
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RADIO-OPAQUE POLYANTIBIOTIC 
IN ENDODONTIA 


A PRELIMINARY INVESTIGATION 


By W. WATERSTON, L.R.C.P. and S. (Edin.), L.D.S., and C. E. CHAPMAN, L.D.S., H.D.D. 
Department of Conservative Dentistry, Edinburgh School of Dental Surgery 


INTRODUCTION 


In an infected pulpless tooth with periapical 
involvement the question as to whether or not 
bacteria are present in the periapical area has 
been much debated. Certain workers (Haden, 
1925; Bulleid, 1938; and Hedman, 1951) 
found by cultural methods that bacteria were 
present in the periapical tissues in a high 
proportion of infected pulpless teeth. It 
would appear difficult histologically to detect 
bacteria in granulomata (Webber and Pesch, 
1927; Kronfeld, 1939). In an investigation 
of thirty-three cases of granulomata histo- 
logically confirmed, bacteriological examina- 
tion revealed no _ organisms present 
(Hutchinson and Oag, 1944). Fish (1948) 
refers to granulomata as a chronic “focus of 
intoxication”’ rather than a “focus of 
infection ”’. 

Whether the periapical tissue in infected 
teeth be an area of intoxication or an area of 
infection, it is considered that the proper 
approach should be to apply basic surgical 
principles and institute drainage, from the 
infected periapical area through the root canal. 
This is carried out by opening widely through 
the apex with a reamer during the stage of 
mechanical instrumentation. Due to _ the 
polyantibiotics being bland and non-irritating 
to the periapical tissues, as well as being 
bacteriostatic and bactericidal, this opening 
of the apex can be carried out without mis- 
givings. 

A radio-opaque polyantibiotic* was evolved 
with which it was possible to carry out simply 
and effectively the filling of the root canal and 
the periapical area. A record of what occurred 
was obtained by means of radiographs. 





* Penicillin G, 0-15 mega unit, streptomycin, 0-15 
mega unit, chloramphenicol, 0-15 g., sodium caprylate, 
0-15 g., barium sulphate, 0-70 g., and silicone fluid, 
0-70 ml. 
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Clinical results in one hundred single-rooted 
infected pulpless teeth have shown that the 
number of visits prior to permanent root 
filling can be reduced to two. 

Using the radio-opaque polyantibiotic mix- 
ture a method of treatment is described. 


METHOD 


The method of treatment closely follows 
that commonly taught in British schools, with 
but one exception, namely, in an infected 
root canal with periapical involvement the 
apical foramen widely opened. 
A tooth which on radiographic examination 
reveals that there is no periapical area of 
involvement is treated in the conventional 


must be 


manner. 

To assess the suitability for root-canal 
treatment, a clinical examination of the 
mouth as a whole is carried out, followed by 
vitality tests and radiographic examination of 
the tooth itself. Any area of periapical 
rarefaction is noted, the extent of such is 
closely observed. At the same time any 
contra-indications to root-canal_ therapy, 
namely, curvature of the root canal, calcific 
bodies, etc., are assessed. No longer is it 
necessary to condemn a tooth on which 
it is impossible to apply rubber dam, for it 
has been found that preliminary treatment 
by the tube-crown method of McGibbon 
(1956) has filled a long-felt want in this 
direction. 

The first essential step is to institute 
drainage by opening the tooth under rubber 
dam and with aseptic precautions. Sterile 
paper points are inserted into the root canal, 
removed, and sent for bacteriological exami- 
nation. Formerly this was all the treatment 
that was carried out at the first visit, but it 
was felt that this was not sufficient. Cases 
had been observed which clinically had an 
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obvious acute abscess, but on opening the 
root canal no pus was released. This led to 
the thought that blockage of the apex was 
possibly occurring and consequently opening 
of the apex was required, which should be 
carried out with the minimum amount of 
trauma, paper points being used to absorb 
the blood, pus, and exudate. Surgical princi- 
ples make it imperative that drainage should 
be established and it was considered that this 
must also apply to the rarefied area. 

The tooth is allowed to drain for 4 to 
7 days. From this stage onwards, at no time 
must the canal be opened except when 
isolated with rubber dam and with aseptic 
precautions. The field of operation is sterilized 
with iodine and alcohol, and débridement of 
the root canal carried out by means of barbed 
broaches. Final reaming is then carried out 
using progressive reamer sizes, at the same 
time making sure that the apex is still widely 
open. 

Following mechanical 
irrigation is carried out with sterile distilled 
water or normal saline. Here it should be 
observed that the policy is to avoid at all 
costs any substance which is tissue irritant. 
It is possible with the apex open and using a 
hypodermic needle (Gauge 12-18) to irrigate 
the periapical rarefied area. Sterile paper 
points are used to dry the canal and to absorb 
as much fluid as possible from the periapical 
area. It is essential that a dry syringe is used 
for the introduction of the radio-opaque 
polyantibiotic mixture since moisture hinders 
the flow through the needle. 

Application of the polyantibiotic mixture 
now follows. Using a cartridge of radio- 
opaque material and a completely dry sterile 
dental needle (Gauge 26), the point is inserted 
into the canal up to the periapical area, and 
the area and the canal are filled. Material 
expressed through the opening in the palatal 
fossa is an indication that enough poly- 
antibiotic has been used. 

Excess polyantibiotic is removed from the 
pulp chamber with a sterile excavator and 
the canal double-sealed with gutta percha and 
a quick setting zinc-oxide-eugenol mixture. 
After removal of the rubber dam a radiograph 


instrumentation, 


is taken. This should show a mass of radio- 
opaque material filling the root canal and the 
periapical area. It has been found on occasions 
that the patient may complain of a feeling of 
fullness or pressure over the apex of the 
tooth. This will quickly settle down and it is 
unnecessary to re-establish drainage. After 
7 days a second injection of the radio- 
opaque polyantibiotic is introduced. It has 
been found advantageous to dry the canal 
prior to the second application. Every endeav- 
our should be made to refill the periapical 
area. On radiographic examination the radio- 
opaque material should be seen once again 
filling the periapical area and the canal. 

Permanent root filling of the canal may be 
carried out immediately after the second 
application of the polyantibiotic. Accurate 
assessment of the root length is essential, since 
the apex is open, but by insertion of a trial 
gutta percha point and radiographic examina- 
tion, this difficulty may be eliminated. A 
non-irritating lute such as sterile zinc-oxide— 
calcium-hydroxide and sterile distilled water 
should be used together with the gutta 
percha point, which must be closely adapted 
to the apical foramen. 

During the development of this method, 
using radio-opaque polyantibiotic, various 
interesting phenomena were observed. Three 
typical cases have been selected which demon- 
strate the phenomena. Each case had a 
periapical area which had no outlet other 
than that through the root canal of the tooth. 


CASE REPORTS 


Case 1.—Miss L., age 20 years. 

CLINICAL DIAGNOsIs.—Periapical granuloma of |! 
( Fig. 1). 

TREATMENT.—An aseptic approach was instituted and 
following the method of treatment described above the 
first application of the radio-opaque polyantibiotic was 
made. The second radiograph (Fig. 2) was taken and 
the patient dismissed. 

After 7 days the tooth was again radiographed 
(Fig. 3) and the second application of radio-opaque 
material made. A fourth radiograph was taken ( Fig. 4). 
One week later the fifth radiograph was_ taken 
( Fig. 5). 

Using a third application of the radio-opaque material 
as a lute the tooth was permanently root filled. On 
completion of the root filling a sixth radiograph was 
taken (Fig. 6). 

It will be noted that the radio-opaque material fills 
the root canal and “mushrooms out” into the periapical 
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area (Fig. 2). In the radiograph taken one week later 
(Fig. 3) the radio-opaque material has entirely dis- 
appeared from the periapical region, and also from the 
apical portion of the root canal. The outline form 
(Fig. 4) of the radio-opaque material after the second 
application is very much the same as that after the 
first application. Fig. 5 shows the radio-opaque material 


and how these two apparently contradictory facts cou | 
be explained. 

CLINICAL D1IaAGNosis.—Periapical granuloma of 
(Fig. 9). \2 also had an area of rarefaction which it wos 
decided to treat at a later date. 

Using the rationale of treatment already described, tlic 
first application of the radio-opaque material wis 





Fig. 5 Fig. 6 


Fig. 7 


Fig. 8 


CASE | 


having almost disappeared one week after the second 
application, though not quite to the same extent as in 
Fig. 3. Fig. 6 shows the permanent root-filling with a 
*‘mushroom” of radio-opaque material projecting into 
the periapical area. 

Figs. 7 and 8, taken respectively two and nine months 
after the completion of the permanent root-filling, show 
the interesting phenomenon of the continued presence 
of the radio-opaque material as a “cap” over the apex 
of the root. It will be seen (Figs. 7 and 8) that the peri- 
apical rarefied area has been filled in with new bone 
formation. 


Case 2.—Mr. P., age 17 years. In this case it was 
decided to fill the root canal and the periapical area with 
successive applications of radio-opaque polyantibiotic 
and not to “seal off” the apical foramen by means of a 
permanent gutta percha root-filling. This was done to 
ascertain the nature of the phenomena, as exhibited in 
Case 1, viz.:— 

1. The apparent removal of the radio-opaque material 
after both the first (Fig. 3) and the second (Fig. 5) 
applications. 

2. The continued presence of the radio-opaque 
material in the periapical region many months after the 
insertion of the permanent root-filling (Figs. 7 and 8) 
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introduced and the first radiograph (Fig. 10) taken. 
Four days later the patient returned for a second 
radiograph (Fig. 11). The second application was 
introduced approximately 14 days after the first, and 
the third radiograph taken (Fig. 12). Precisely 7 days 
later a fourth radiograph was taken (Fig. 13). The third 
application was introduced 4 weeks after the second, and 
a fifth radiographic record made (Fig. 14). 

Figs. 15 and 16 show the condition 1 and 4 months 
respectively after the third application. 

It will be noted that in this case the disappearance of 
the radio-opaque material from the periapical region was 
practically complete three days after the first and second 
applications (Figs. 11 and 12) respectively. This is 
manifestly similar to the phenomenon seen in Case 1 
(Figs. 3 and 5). However, after the third application in 
Case 2, it will be observed that in spite of the absence of a 
permanent root-filling, the presence of the radio-opaque 
material was demonstrable in the canal and the periapical 
area many months after its insertion (Figs. 15 and 16). 


Case 3.—Mr. B., age 22 years. In this case it was 
decided to test whether a first injection of opaque 
material into the periapical rarefied area remained after 
immediate root-filling. It has already been stated that 
the first two applications of the material disappeared 
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from the periapical region prior to root filling (Case 1), 
while following sealing of the canal with a permanent 
root-filling, the mass remained. 

CLINICAL D1AGNOsIs.—An acute apical abscess of |, 
secondary to a periapical granuloma (Fig. 17). 

TREATMENT.—Following the usual technique the 
rarefied area over the apex was injected full of radio- 
opaque polyantibiotic and the root canal efficiently 
sealed with a gutta percha point. A radiograph shows the 








Fig. 12 





Fig. 15 





Fig. 10 





Fig. 13 


DISCUSSION 


From the cases presented, which are typical 
of others similarly treated in this series, it is 
evident that a radio-opaque substance, intro- 
duced into the periapical rarefied area, is 
removed in a comparatively short period of 





Fig. 11 





Fig. 14 





Fig. 16 


CASE 2 


radio-opaque mass in the periapical area (Fig. 18). 
Daily radiographic examination was carried out for the 
first week after root filling (Figs. 19-24), followed by a 
weekly check (Figs. 25-28). An attempt was made to 
standardize all radiographs as far as angulation, 
exposure, development, etc., were concerned. 

It will be seen that the mass of material is not removed 
from the periapical area as occurred in previous cases 
before permanent root-filling. The size and shape of the 
radio-opaque mass, however, altered considerably in the 
successive series of radiographs, tracings of which are 
shown in Fig. 29. 


time, when no_ permanent root-filling is 
inserted. The possible methods of removal 


aor 


1. By the phagocytic activity of the 
reticulo-endothelial system. 

2. By lymphatic drainage. 

3. By movement of the _ radio-opaque 


material through the patent apical foramen 
as a result of tissue fluid pressure, and an 
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ultimate absorption of the material into the 
empty dentinal tubules. 

1. Removal by Phagocytic Activity.—This 
would appear to be the logical sequence of 
events after the first and second applications 
of the radio-opaque material in Cases 1 and 2. 
However, when a permanent root-filling is 
inserted, the radio-opaque material in fact 
remains. 





CASE 3 


How can this be explained? It 
apparent that this mechanism of removs! 
cannot be substantiated, as the activity of the 
reticulo-endothelial system would not be 
influenced by a permanent root-filling. 

2. Removal by Lymphatic Drainage.— Her. 
again, if this were the mechanism of remova! 
it would surely occur after the insertion of th: 
permanent root-filling. 





Fig. 27 
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3. Absorption by the Dentinal Tubules.— We 
must assume, therefore, that this is the 
method whereby the material moves from the 
periapical area. 

In our opinion, the periapical area in cases 
of chronic apical abscess and granulomata is 
in a state of equilibrium. The periapical area 
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Fig. 29.—Tracings from radiographs. 


is stimulated by the introduction of the radio- 
opaque material to secrete tissue fluids, thereby 
increasing pressure, and so changing the state 
of equilibrium. The radio-opaque material is 
therefore under compression, and it moves in 
the direction of least resistance through the 
open apical foramen into the patent dentinal 
tubules. 

In Case 1 the disappearance of the radio- 
opaque material after the first and second 
applications is due to the increased tissue fluid 
pressure moving the material into the dentinal 
tubules. Once the permanent root filling is 
completed this movement is arrested. 

If this hypothesis is correct, repeated 
applications of the material would eventually 
terminate in “complete saturation” of the 
dentinal tubules, the excess radio-opaque 
material being left in the periapical area. 
Case 2 confirms this hypothesis. As the tooth 
treated in this case is a lower incisor, there is 
no possibility of gravitational forces being 
responsible for the movement of the radio- 
opaque material back through the open apical 
foramen into the dentinal tubules. 

It is considered that if the radio-opaque 
material remains in the periapical area after 
application and immediate root filling, then 
removal by phagocytes or lymphatic drainage 
can be eliminated. This is demonstrated in 
Case 3. Evidence of the increased tissue 
fluid pressure within the periapical area is 
shown by the movement of the radio-opaque 


material (Fig. 29). 


Conclusive evidence of the presence of 
radio-opaque material in the dentine was 
shown by a_ qualitative spectrographic 
analysis of serial longitudinal sections of a 
tooth which had _ been treated in_ vivo 
with  radio-opaque  polyantibiotic. The 
greatest concentration of the radio-opaque 
material appeared at the dentino-cemental 
junction. 

In infected pulpless teeth with periapical 
pathosis, the periapical translucent zone, as 
shown in radiographs, is in our opinion in a 
state of equilibrium, due to the infective 
processes stimulating the body’s defence 
mechanism. By widely opening the apex of 
the root canal and the introduction of a 
polyantibiotic, the balance of equilibrium is 
altered, so that the granulation tissue, which 
is represented by the translucent zone in 
radiographs, is able to complete the reparative 
process. This reparative process can only take 
place if the periapical region and the root 
canal are sterile and hermetically sealed. 
In this series the above requirements were 
satisfied after two applications of the poly- 
antibiotic. 

Since the translucent zone is composed of 
granulation tissue, the surgical procedure of 
root resection is, in fact, removing the very 
tissue that Nature has laid down as _ her 
defensive mechanism. It appears, therefore, 
from the cases treated, that the operation of 
root resection as an effective means of eradicat- 
ing what is considered to be periapical infection 





is in_ the greater majority of cases 
unnecessary. 
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A DEVICE FOR HOLDING DELICATE SPECIMENS UNDER 
FLUID, ETTHER FOR OBSERVATION UNDER THE MICRO- 


SCOPE, FOR DISSECTION, 


OR FOR PHOTOGRAPHY 


By W. R. BURSTON, Ph.D., L.D.S. 


School of Dental Surgery, Liverpool University 


WHEN examining a small delicate specimen 
under fluid (e.g.. an embryo) it is often 
difficult to hold it, without damage, in any 
desired position. The problem is particularly 
acute when it is necessary to transfer the 








Fig. 1.—Plan of the frame showing the way in 
which the attachments of the finger springs may be 
adjusted to accommodate specimens of different 
size. F, Frame of l-mm. stainless steel wire; F.S.. 
Finger spring: D, D-tube for insertion of finger 
spring; O.H., Operating handle with brass weight. 


specimen from beneath a_ stereobinocular 
microscope to the stage of a drawing or 
photographic apparatus, without disturbing 
the selected viewpoint. 

The usual expedient of employing small 
pieces of plasticine, etc., to prop the speci- 
men in position is both time consuming, 
inconvenient, and contra-indicated in the 


FS. 



































Fig. 3.—Details of the D-tube and the way in 
which the finger spring is located therein. The 
D-tube is welded to a Semner-Olsen tube; these are 
standard orthodontic attachments. 
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Fig. 2.—Side elevation showing frame in vessel. Note the way in which the D-tube 


swivels on the frame when the operating handle is lifted, thereby easing the specimen. 
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presence of organic solvents such as clearing 
fluids. 

To meet the above needs a frame was devised, 
made from stainless steel orthodontic wire 
and attachments as shown in the accompany- 
ing diagrams. Stainless steel was_ selected 
because it is inert to the majority of clearing 
fluids, and is readily available in the ortho- 
dontic department of any dental school, in 
which, also, the frame may easily be made. 
(Figs. 1, 2.) 

The main frames are made of 1 mm. hard 
stainless steel wires which are welded and 
brazed into position, the whole being sprung- 
fitted into a suitable glass vessel having an 
optically flat base. (Fig. 3.) 

The D-tubes into which the finger springs 


fit are adjustable so as to accommodate 


specimens of different sizes. The finger 
springs are also readily interchangeable in 
these D-tubes and are made up in a variety of 
different sizes, shapes, and gauges, 0-5 mm. 
being a useful average diameter. 

The operating handles are made of brass, 
the weight of which is sufficient to keep the 
finger springs pressing against the specimen. 
A slight upward pressure on one of these 
handles releases the specimen so that it may 
be moved to any desired position, whereupon 
release of the handle will hold it firmly in place. 

Should it be desired to use the device for 
holding specimens for photography, it will be 
found advantageous to sand-blast the frame, 
thereby producing a matt finish, and hence 
avoiding disconcerting reflections from the 


wires. 





COLLAPSE IN THE DENTAL CHAIR 


How should one resuscitate a patient who 
collapses in the dental chair after gas-and-air 
anesthesia? It is assumed that there is no 
obvious clinical disease and that the patient 
has not recently eaten. What equipment is 
needed? The answer is as follows:— 

Collapse in the dental chair during or 
immediately following gas-and-air anesthesia 
is almost invariably due to the effects of 
oxygen deprivation, the result either of 
administering too little air in the mixture or 
of obstructing the respiration. Respirations 
become shallow or cease, the colour becoming 
deeply cyanosed or, later, grey. The treat- 
ment is to lower the back of the chair so that 
the patient is horizontal or in a slight head- 
down position, to remove any swabs in the 
mouth and make sure that none has found its 
way into the pharynx, to hold the jaw for- 
wards, and to ventilate the lungs with air or 
oxygen. If an apparatus such as a Walton or 
McKesson is available pure oxygen is easily 
administered under positive pressure for a 
few seconds, the mask being taken off the face 
for the lungs to deflate. The process is then 
repeated. In other circumstances the rubber 
bag always found with even the simplest of 
gas-and-air equipment is filled with oxygen 
or with air by the anesthetist blowing into it. 


The mask is held firmly on the patient’s face 
and the bag squeezed to inflate the lungs. If 
the airway is clear three or four inflations with 
air, or better still oxygen, will quickly change 
the colour of the patient to a bright pink and 
cause the return of consciousness. If this does 
not occur respiratory obstruction due to swabs 
or blood, or cardiac failure, should be sus- 
pected. With a laryngoscope the pharynx can 
be quickly inspected, and if a gum elastic 
catheter and efficient sucker are available the 
trachea can be cleared of blood. Apart from 
a laryngoscope and a knowledge of how to 
use it, and an efficient sucker, the other equip- 
ment for resuscitation mentioned is already 
present in the dental room. The most im- 
portant factors in successful resuscitation are 
the achievement of a clear airway and a know- 
ledge of how to perform artificial respiration 
by rhythmically inflating the lungs with air 
or oxygen. 

After an acute anoxic episode of this sort 
the patient, when apparently recovered, 
should be allowed to rest quietly for about an 
hour. and then leave only in the company of 
a friend. Not infrequently there is some delay 
in patients regaining full awareness of their 
surroundings, and very occasionally even some 
mental confusion for up to a few days.—Brit. 
med. J. (1956), 2, 1381. 
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LETTER TO 


From Lord Adrian 
May 7, 1957 


Dear Sir, 

A Committee was set up last year by the 
Secretary of State for Scotland and the 
Minister of Health “to review the present 
practice in diagnostic radiology and the radio- 
therapy of non-malignant conditions, with the 
object of considering the hazards involved”’. 

This review was recommended by the 
Medical Research Council in their report on 
“The Hazard to Man of Nuclear and Allied 
Radiations”, for they found that medical 
radiology is in fact the chief source of the 
extra radiation to which we are now exposed. 
They emphasized the genetic damage which 
might be caused by irradiation of the gonads 
and it is this damage with which our Com- 
mittee is chiefly concerned. Its importance is 
difficult to assess, but it means that we must 
not neglect even very small sources of radia- 
tion. 

Since I fear that our enquiries are bound to 
add to the work of busy people I hope you will 
allow me to describe the investigations which 
we have in mind. Our first requirement is a 
more accurate estimate of the amount of 
gonadal radiation over the whole population, 
for the genetic hazard depends ultimately on 
the total rather than on the individual dose 
and we must know the present figure if we 
are to keep in touch with future develop- 
ments. To obtain such a base-line we need a 
survey of the total number and type of X-ray 
examinations carried out within a _ given 
period, followed by estimations of the gonadal 
dose in a representative sample. 

We have already sent out detailed question- 
naires to make a census of all medical and 
dental procedures involving X rays and radio- 
active substances, and a similar more limited 
enquiry will be made six months hence to 
take care of any seasonal fluctuations which 
might affect the result. To measure the 
probable dose to the gonads in different radio- 
logical procedures we are asking a number of 
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hospital physicists to make a detailed invest:- 
gation in a sample group of about one hundre:| 
hospitals. This will enlarge the excellent 
surveys which have been carried out alread, 
in particular departments, and when it is 
finished we shall have a figure for the total 
gonadal radiation in this country which should 
be at least more accurate than any former 
estimates, here or elsewhere. 

We are told that any exposure of the 
gonads may induce some mutations and that 
all mutations are more likely to be harmful 
than beneficial. But medical radiology must 
not be unduly hampered: the possible harm 
to the race must be set against the certain 
benefit to the individual. We must aim, how- 
ever, at reducing all unnecessary exposure of 
the gonads, and with this in view the 
formed small 
groups which are to consider individual pro- 
cedures in different clinical fields and _ to 
suggest improving — their 
safety. 

In seeking through your columns to put 
this information before the profession as a 
whole, my Committee hopes to enlist the 
interest of all those whose work touches on 
the use of X rays and radio-active substances. 
We are fully aware of the inconvenience and 
extra work we are causing and we have learnt 
with regret of occasional failures in our 
arrangements for giving notice of the survey. 
But we believe that the final result will justify 
what we are doing. We live in a period when 
a rise in the level of man-made radiation 
cannot be ruled out and ought not to go un- 
detected. It is disturbing to think that 
Medical Radiology may be causing unnecessary 
exposure of the gonads and that it may cause 
more if we take no steps to measure the 
We hope that all doctors 
and dentists will co-operate with us in our 
work. 


Committee has specialist 


measures _ for 


present level. 


ADRIAN. 
The Master’s Lodge, 
Trinity College, 
Cambridge. 
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SPEECH AND THE ORTHODONTIST’ 


By G. B. HOPKIN, H.D.D., D.D.O., L.D.S. 
The Orthodontic Department, University of Edinburgh Dental School 


and J. D. McEWEN, D.D.O., L.D.S. 
Department of Orthodontics and Children’s Dentistry, University of St. Andrews, Dental School, Dundee: Formerly at 
the Orthodontic Department, University of Edinburgh Dental School 


McKeac (1956) suggests the recording of the 
life histories of individual dentitions “together 
with information on masticatory and speech 
habits”. If the orthodontist is to study speech 
habits he must have some knowledge of the 
anatomy and physiology of speech, and 
especially must he understand the parts 
played by the teeth, lips, and tongue in speech 
production. In the past this subject has been 
neglected in dental education, but to-day 
there is a growing co-operation between Speech 
Therapists and Orthodontists. 

This paper is divided into two main parts: 
the first part discusses some aspects of the 
anatomy and physiology of speech; the second 
deals mainly with our clinical observations. The 
authors have made some examination of those 
parts of the organs of speech of interest both 
to speech therapists and orthodontists, and 
the relationship of the jaws to each other and 
the actions of the tongue, lips, and related 
parts of the facial musculature. 

The authors are only too aware of their 
deficiencies for such a task and hope to 
stimulate someone more competent to work in 
this field. 

The part played by jaw relationships is 
considered later in the presentation of the 
clinical material and it is proposed now to 
consider briefly some aspects of the evolution 
of both the genioglossus muscle, and _ its 
relation to the chin and the lips. 

In the latter half of the nineteenth century 
a theory gained hold that the development of 
the chin was due to the development of speech, 
and in particular to the change in the origin 
of the genioglossus which arises 
from a pit in anthropoids and from a tubercle 
in man. 


muscle, 





* Read at the meeting of the British Society for 
the Study of Orthodontics, held on Monday, October 8, 
1956. 


Increased functioning of genioglossus was 
held to cause the development of the chin. 

Robinson (1914) considers not so much the 
development of the chin as the development 
of the genioglossus muscle. The genioglossus 
shows a marked development in man as 
compared with other mammals. In the pig 
and dog it is a mere slip; in the apes it is a 
single muscle or closely united group acting 
en bloc; in man it has become a series of 
independent strips which Robinson regarded 
as to all intents separate muscles, each with a 
separate nerve-supply. 

He considers the genioglossus to be the 
only structure capable of exercising the quick 
and exact control of the tongue necessary for 
making the movements in the anterior part of 
the mouth, where 80 per cent of consonantal 
sounds are made, and he further stresses the 
fact that the majority of speech movements 
take place in the midline. 

Correlating the genial tubercle with speech, 
Robinson says that most anthropoids are 
silent, but chimpanzees and gibbons come 
nearest to articulate speech. 

His conclusion is that the genial tubercles, 
whilst not strictly necessary for speech, greatly 
facilitate its production. 

Thompson (1916), after an extensive exami- 
nation of a large number of skulls, concluded 
that the assumption that the occurrence of 
genial tubercles in man is necessarily associated 
with articulate speech is not justified by the 
facts—namely, that in many human mandibles 
they are absent and in numerous cases they 
are replaced by isolated pits or depressions. 
In rarer cases isolated pits coalesce to form a 
fossa, and in these cases there is no evidence 
to suggest that the individuals concerned were 
less capable of speech than their fellows. 

Du Brul and Sicher (1954) consider that the 
origin of the chin is due to the buttressing 
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required in the region to withstand the altered 
muscular forces acting on the lower jaw as a 
result of the assumption by man of an erect 
posture. 

Thompson accounted for the mental process 
by the need for greater strength in the basal 
part of the jaw due to the lessened alveolar 
portion owing to the smaller teeth of man 
compared with anthropoids. He did not find 
that the so-called trajectories of bone running 
from the genial tubercle to the mental process 
were due to speech as they were absent in 
some cases. He concluded that they were 
determined by the general architecture of the 
bone and the grouping and modelling of its 
parts. Duckworth (1947) discusses the organs 
of speech; of the tongue he remarks on the 
lack of information regarding the tongue in 
anthropological literature, most racial com- 
parisons having been on the distribution of 
sensory papille, and he stresses the need for 
information as to the muscular structure of the 
tongue both as regards its intrinsic and extrin- 
sic musculature. In view of the racial differ- 
ences in lip structure which are referred to 
later, he asks whether similar differences can 
be found in the tongue. 

Evidence of a difference in functional 
ability possibly based on an anatomical 
difference is provided by Sturtevant (1940), 
who found in 280 individuals two fairly distinct 
groups with respect to the ability to turn up 
the lateral edges of the tongue. In a typical 
positive case the edges can be rolled together. 
In the negative cases there is no turning up of 
the edges. A few intermediate cases were 
encountered, and in quite a number of cases 
the ability at first absent was acquired with 
practice. These latter were all children except 
for one adult. 

As to the mechanism by which these 
differences appear, speaking very generally 
one assumes they are due to mutations and 
their perpetuation by genetic factors. 

Darlington and Mather (1949) wrote: “‘ certain 
racial family and individual differences in 
tongue shape and movement are so sharp as to 
be obviously hereditary”. They quote the 
well-known Biblical example of the division 
of the Jews into those who could and those 
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who could not pronounce the word Shibbole:h 
(Judges xii. 4—6). 

They consider that “the genetic contro] 
limits not so much the ability as the ease with 
which the races and individuals are capable of 
uttering the various sounds within the range 
of the human voice”’. 

They illustrate the role of genetic factors in 
language by suggesting a correlation between 
the distribution of the O blood group in 
Europe and the use of the Th sound in speech. 
We should, however, stress that Darlington 
and Mather’s theory, interesting though it is, 
is not generally accepted by geneticists and 
phoneticians. 

There is therefore need for further research 
concerning both the anatomy of the tongue 
and, as we shall stress later, concerning its 
control by the central nervous system. For 
the moment we think that both speech 
therapists and orthodontists would on occasion 
agree with the apostle James when he said in 
another context “‘the tongue can no man tame, 
it is an unruly evil” (James iii. 8). 

To turn now to the facial musculature, the 
following observations are derived chiefly 
from the extensive writings on the subject by 
Huber (1930), Lightoller (1926), and Burkitt 
and Lightoller (1927 a, b). 

Huber traces the evolution of the 
musculature from the lower vertebrates to 
mammals, but we, however, are only con- 
cerned with the primates. In general, whilst 
that of anthropoids resembles that of man, the 
facial musculature in man far exceeds that 
of anthropoids in structural differentiation 
and functional perfection. Among the various 
races of man there are also differences in the 
degree of structural differentiation. Huber, 
Burkitt, and Lightoller comment on racial 
differences in the facial musculature which. 
whilst of interest in so far as they help to 
explain differences in facial form, contour, 
and expression, are not of such immediate 
interest as the muscle orbicularis oris. This 
muscle has been minutely studied by 
Lightoller. He does not agree with the 
description current in most text-books of 
anatomy in which it is described as being 
derived from the various muscles running into 


facial 
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it, principally the buccinator, the fibres of 
which are said to decussate at the angle of the 
mouth before running into the upper and 
lower lips. 
Briefly Lightoller’s conception is as follows: 
The orbicularis oris is a separate muscle 
which can be divided into a main body or 


ir 
i) 


BS 


Monkey Gorilla Chimpanzee 9-mth. European 
foetus 
Male European Male Negro 


Fig. 1.—Diagrammatic representation of sections 
of lips of primates. (After Duckworth.) 


corpus, the pars peripheralis, and a smaller 
part, the pars marginalis. Whilst other 
authorities are not agreed upon the separate 
entities of the pars peripheralis and pars 
marginalis, Lightoller is convinced from his 
dissections that they exist and are important. 

The fibres from right and left sides meet in 
the midline; laterally the fibres run into the 
‘““modiolus”, the term used by Lightoller to 
describe the muscular mass formed lateral to 
the angle of the mouth by the meeting of 
muscles surrounding or running towards the 
rima oris. 

The muscles entering the modiolus are 
inextricably intertwined so that the “core” 
or “knot” can be moved in all directions and 
fixed in any position by one group of muscles, 
so that it can serve as the origin for other 
muscles. Lightoller regards it as an area of 
the greatest importance both anatomically and 
physiologically. Its strength and _ position 
enable the movements of the lips to be made 


with the precision and accuracy necessary for 
all forms of speech. 

The pars peripheralis or corpus of the 
orbicularis oris forms the main bulk of the 
muscle, thickest at the rima oris and extending 
as far as the septum nasi above and the 
sulcus mentolabialis below. In section the 


Pars margzinalis 





Pars peripheralis 


Fig. 2.—Diagrammatic representation of marginal 
and peripheral portions of M. orbicularis oris. (After 


Lightoller.) 


orbicularis oris does not lie all in the same 
plane but is curved at its rimal end, making 
the section sickle-shaped, the tip being 
formed by the pars marginalis (Fig. 1). 
The pars marginalis consists of the marginal 
fibres; they lie in a plane anterior to the 
pars peripheralis in the form of a crescent 
forming the tip of the hook already referred to. 
This hook formation as viewed in section is 
more marked in the lower lip. 

The pars marginalis takes origin in the 
deepest portion of the modiolus, just adjacent 
to the mucous membrane and deep to the 
pars peripheralis; it curls around the whole 
thickness of the pars peripheralis and even- 
tually lies wholly anterior to it, where it 
forms the red margin of the lips, the amount of 
which therefore depends on its point of crossing 
over the pars peripheralis (Fig. 2). 

Lightoller suggests that with the separation 
of pars marginalis from the corpus of the 
muscle it has developed independently. He 
found in the chimpanzee a stage in the 
transition from a fully formed orbicularis oris 
consisting of a pars marginalis and pars 
peripheralis to the more primitive type 
consisting of a pars peripheralis only. 

Duckworth (1910), in his observations on 
the shape of the orbicularis oris in man and 
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many animals, agrees in general with 
Lightoller. He found no trace of hook-like 
formation in the gorilla, monkey, and lower 
forms of animal life, but found it in a modified 
form in the chimpanzee, more marked in the 
lower lip and well marked in human material, 
but he does not describe the pars marginalis 
and peripheralis of Lightoller (Fig. 1). 

What is the significance of this difference in 
lip structure? According to Lightoller it is 
the difference between speechlessness and 
speech. He considers the pars marginalis to 
be an anatomical modification adapted for 
speech and that the separate functioning of 
the pars marginalis enables the lips to function 
as labial cords in speech production. 

How has this come about?  Lightoller 
suggests that as long as the orbicularis oris 
was used as a prehensile organ and was 
extremely powerful at its margin as well as 
in its corpus, the pull of its powerful antimeric 
labial tractors would have but little effect on 
its form, but when the lips ceased to be 
prehensile organs and were being used in a 
modified way for speech, then the marginal 
portion would become weaker and be dragged 
slightly forwards and upwards by the upper 
labial tractors and forwards and downwards 
by the lower labial tractors. Originally this 
would expose some of the mucous membrane 
of the mouth, but in course of time it would 
become modified to form the red lip area. 
Lightoller regards therefore the pars marginalis 
as a speech modification. 

In support of his hypothesis that the pars 
marginalis is a speech modification Lightoller 
observed differences in the upper and lower 
lips of human fetal and adult specimens 
similar to those in the upper and lower lips 
of chimpanzees. He points out that this 
difference is to be expected as the lower lip is 
the more important for speech; the place of 
the upper lip can be taken by the upper 
incisors for bilabial sounds if necessary. 

Lightoller further discusses the balance 
between the labial tractors and the pars 
marginalis orbicularis and he writes as 
follows: ““With a powerful (and primitive) 
pars marginalis orbicularis oris and less or 
equally powerful labial tractors we would 
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expect little or no red lip showing. This hzs 
been shown to be phylogenetically the case 
and a similar condition may yet be seen in 
the faces of many men, giving to the face an 
expression of vigour and sometimes cruelty. 
With a weak pars marginalis orbicularis oris 
and equally weak labial tractors a similarly 
small amount of red lip might be expected. 
With a weakened pars marginalis orbicularis 
oris but powerful labial tractors, we might 
expect the maximum of red lip to be 
visible. Such conditions are often seen and 
give to the face a sensual or voluptuous 
cast.” 

Here then we may have the anatomical 
basis for competent and incompetent lips 
arising from a modification of the lip muscula- 
ture which has been adapted for the purpose 
of speech. We would like for a moment to 
comment on the question of competent and 
incompetent lips. We are not quite clear 
where the dividing line between competence 
and incompetence is drawn. We are not sure 
whether it is decided by the contact or lack of 
contact of the upper and lower lips at rest, or 
by the contact or lack of contact of the lower 
lip with the upper incisors at rest. If it is 
decided by the latter we would agree with the 
definition; if by the former lip-to-lip contact, 
we would not. In a survey by one of us into 
the incidence of malocclusion the relation of 
the lower lip to the upper incisors was noted 
and it was found in many cases that although 
the lips were parted at rest the lower lip still 
contacted the upper incisors. We wondered 
at the time whether these cases of lips apart 
at rest were due to a less than usual number of 
fibres of the buccinator decussating before 
passing into the orbicularis oris. We could 
find no references covering this point until 
reading Lightoller’s work, which we think 
gives the correct answer. It would appear 
that from an anatomical viewpoint closed or 
parted lips at rest are both within the range 
of normal, being part of the infinite variety 
that characterizes all living things, but, 
orthodontically, parted lips should in our 
opinion be regarded as outside the limits of 
normality, when the lower lip fails to contact 
the upper incisors. 
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Huber, in the light of the past evolution 
of the facial musculature and the present 
marked racial and individual differences, 
considers that further evolution towards 
greater differentiation is taking place, and 
Huber also says that “‘there is no doubt that 
the acquisition and gradual perfection of 
articulated language has had a_ further 
decisive influence on the evolution of the 
mimetic musculature and facial expression’”’. 
Fundamentally therefore those aspects of 
speech dependent on the facial musculature 
and those malocclusions in the aetiology of 
which the facial musculature plays a causative 
role are not related casually but both stem 
from evolutionary changes, and, this being so, 
the orthodontist must recognize this fact in 
his clinical assessment, and must therefore 
expect to find as much variety in the mor- 
phology of the soft tissues as cephalometry 
has taught him to recognize in bony structure. 


THE RELATIONSHIP OF SPEECH TO THE 
DENTITION AND ASSOCIATED PARTS 


Speech is such an accepted part of man’s 
make-up that we seldom pause to consider 
that it is not an inherited function. The 
various organs used in the creation of speech 
are primarily used for other functions; speech 
is an overlaid function, which depends on the 
working of the auditory, motor, and cerebral 
systems. If one considers the complexities of 
these systems and the defects which may 
occur, it becomes obvious that the part 
played by an abnormality of the dentition and 
associated parts must be a relatively small 
one. 

The sections of our paper dealing with the 
mechanics of speech and the use of Anthony’s 
palatography machine have been omitted as 
the ground covered by these sections has been 
dealt with in the account of our demonstration 
of palatography given at the Sheffield Country 
Meeting in 1955 (Hopkin and McEwen, 1955). 

During speech there is of course considerable 
activity of the tongue, and in uttering the 
linguo-alveolar consonants it must exert a 
definite pressure. We had hoped to ascertain 
these pressures in normal and defective speech 
sounds, but we have only been able to obtain 


to date pressures for normal speech and 
swallowing. 

Accounts of apparatus used for recording 
tongue pressures have been given, such as 
those by Margolis and Prakash (1954), 
Alderisio (1953), and Feldstein (1950), but 
they give no detailed findings of the pressures 





showing pressure 


Fig. 3.—Experimental plate 
chamber with rubber diaphragm in palate, lead to 
manometer, and escape tube. 


measured. Neumayer (1937), using a small 
balloon connected to a manometer, is quoted 
by Kaier (1942) as recording average tongue 
pressures of 4-8 kg. in men and 3-9 kg. in 
women. 

Friel (1924), in his work on oral muscular 
pressures in children, using specially designed 
dynomanometers, found tongue pressures 
varying from 6 oz. to 5 lb. 7 oz. The majority 
of the tongue pressures recorded lay between 
24 lb. and 34 Ib. 

Feldstein found an average pressure by the 
tongue against the first molars of 3-5 g. during 
the drinking of 40 c.c. of water. 

Description of Apparatus.—The apparatus 
we used consisted of two parts. The part 
in the subject’s mouth is similar to that used 
by Stetson (1951). It is a removable acrylic 
appliance incorporating a chamber in the 
alveolar region behind the incisors (Fig. 3). 
The chamber is covered with a rubber mem- 
brane and is connected to the recording 
apparatus by a tube which is led out of the 
mouth distal to the last molar. This is done to 
prevent interference with the bite. A second 
tube which is later sealed is used as an escape 
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when the circuit is filled with fluid. It was 
found necessary to have a fluid-filled circuit, 
as when air was used the tongue was able to 
compress the rubber against the bottom of the 
chamber, thus creating errors in the recording. 
The recording apparatus was based on a 
Wiggers membrane manometer (Fig. 4). It 


B j 





apparatus; for 


Fig. 4.—Diagram of recording 
description see text. 


consisted of a source of light (A) which is 
focused on a small mirror (B) on the rubber 
diaphragm closing the other end of the fluid- 
filled circuit. The reflected light from the 
mirror is focused on the cylindrical lens (C), 


Table I.—SUMMARY OF PRESSURES RECORDED DURING 
SWALLOWING AND SPEECH 


Action Subject: J.D.M. Pressure lb./sq. in. 
Swallow 

saliva 20 28 3:0 3:2 3:0 2:6 35 1-9 
Swallow 

water 2-6 2:0 2:6 2°3 
Speech “tip” 1-5 1-1 1-1 3-2 4:3 3-0 2-3 ‘dip’ 2-0 


Action Subject: G.B.H. 
Swallow 
saliva 39 46 34 35 44 2:0 4-6 


0-78 0-51 ‘dip’ 0-91 0-64 
No measurable record. 


Speech “tip” 
Speech “sip” 


which collects the light on to a ground glass 
screen (D). It is then photographed by the 
motor-driven camera, the recording film 
moving at a known speed. A reservoir (F) 
is attached to the fluid circuit by a junction 
(J), allowing various settings. The reservoir 
is joined to a mercury manometer (G) and has 
a hand pump. The two parts of the apparatus 
are joined at K and the circuit is filled with 
fluid and sealed. 

Method of Use.—The junction is set from 
mouth to mirror and the experiments carried 
out with the subject swallowing and pro- 
nouncing linguo-alveolar sounds T and D. 
To allow a scale to be taken, the setting is 
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changed from mouth to mirror, to reservo:r 
and manometer to mirror, and several pressur«s 
taken and photographed. Fig. 5 shows 
examples of the records obtained for swallow - 
ing and speech. 

Experimental Findings.—The pressures ol)- 
tained during the swallowing of saliva or sips 


OWA LL 0 ‘ j 














tLF 


DiP 
Fig. 5.—Typical pressure wave recordings for 
swallowing and speech. 


of water ranged from 2-0 to 4-6 lb./sq. in. 
A total of twenty swallows were recorded 
(JDM 13, GBH 7). Detailed findings are 
shown in Table I. 

The speech sounds for which pressures were 
recorded were T in “tip”, and D in “dip”. No 
measurable pressures could be recorded for 
the S sound in “‘sip”’. 

The majority of the pressures recorded 
varied from 0-51 to 2-3 Ilb./sq. in. There 
was no significant difference for the two con- 
sonants. 

In one series of powerful enunciations a 
pressure of 4-3 lb./sq. in. was _ recorded. 
Details of the pressures are shown in Table I. 

The duration of the pressure used in 
swallowing from start to finish, including the 
build up and relaxation, varied from just 
under 1 sec. to just under 2 sec. Speech 
sounds averaged about 4 sec. 

Discussion.—The findings for tongue pres- 
sures agree with the majority of Friel’s figures 
whilst they are lower than those of Neumayer. 
There are two qualifications, however, to 


remember: firstly, Friel’s subjects were 
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children and Neumayer’s’ were _ adults; 
secondly, in both cases the force was deliber- 
ately exerted as a single act and did not 
comprise part of the functional movement of 
swallowing. (This is assumed in Neumayer’s 
case.) When allowance is made for these 
factors it would appear that our findings are 
in closer agreement than would appear at 
first sight. 

With regard to the pressures exerted during 
speech, they fall well within the range of 
force exerted by the tongue in swallowing 
and they last for an appreciably shorter 
period. 

Preliminary experiments with lip pressures 
during speech and normal swallowing indicated 
that they were minimal and did not equal 
the tongue pressures. Larger pressures were 
indicated but not recorded from lip activity 
during an artificial atypical swallow, as was to 
be expected, and which has been shown 
electromyographically by Tulley (1953). 

During swallowing the forward pressure of 
the tongue is applied mainly to the incisal 
area of the palate and only to a small extent 
on the crowns of the incisors themselves. 
Therefore in considering the concept of tooth 
position as a resultant of the intra- and 
extra-oral muscular forces, consideration must 
be given to the resistance offered by the 
alveolar bone, and the question arises as to 
how much pressure is applied directly to the 
palatal surface of the incisor crowns and how 
much is transmitted through the alveolar bone 
to the palatal surface of the incisor roots 
during swallowing and speech.* 

Clinical Findings.—The following cases were 
either referred primarily for orthodontic 
treatment or for an orthodontic opinion in 
relation to a speech defect or difficulty. 

For convenience we shall divide them into 
three main groups :— 

a. Cases showing marked anteroposterior 
malrelationships, Angles Class III and Class II. 

b. Cases in which the speech defect arose 
from the malposition of an individual tooth. 

c. Cases with lisps. 





* This question of the balance of intra- and extra-oral 
muscle forces is also discussed by Winders, A. V. (1956), 
Amer. J. Orthodont., 42, 645. 


Group A. 


Case 1.—Female, aged 16. The patient had a severe 
Angle’s Class III malocclusion (Fig. 6 A), which was 
more marked occlusally than the profile view suggested. 
The patient was anxious concerning her appearance, 
talked little and retired to her bedroom when visitors 





Fig. 6.—A, Case 1; B, Case 2; C, Case 5. 


called. She said she had little social life and that her 
friends stated that she had a lisp. When she talked for 
any period her speech became indistinct. 

The articulation of the S sound was made with the 
blade of the tongue, the tip being placed behind the lower 
incisors as in Case 2 (see below) (Fig. 7 C). The sound was 
not as distinct as we usually expect. 

The labiodental fricatives F and V were produced by 
a compensation where the lower incisors articulated with 
the upper lip (Fig. 7A), the reverse of the normal 
articulation. The patient showed an unfavourable com- 
bination of a severe malocclusion, in itself calling for 
considerable compensation, with a morbid sensitivity 
which produced an unfavourable emotional state for 
the overcoming of her handicaps. She was referred for 
surgical treatment. 


Case 2.—Male, aged 25. The patient had a severe 
Angle’s Class III malocclusion (Fig. 6 B). He was an 
intelligent man who was considerably embarrassed by 
his appearance. His speech to the lay ear did not present 
any marked defect. 

A study of his speech sounds showed several interesting 
compensations. The labiodental fricative was produced 
by the normal contact of the upper incisors and lower 
lip, although this entailed a marked retraction of the 
lower lip upwards and backwards over the lower teeth 
(Fig. 7B). We might have expected a compensation 
similar to that in the previous case. 

The S sound was produced with the tip of the tongue 
behind the lower incisors and a shallow grooving of the 
blade and front of the tongue to produce a channel 
(Fig. 7 C). The S sound was slightly indistinct. 
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The linguo-alveolar plosive T was made with the front 
of the tongue, the tip being placed behind the lower 
incisors and the blade bunched up in front of the upper 
incisors (Figs. 7 D, 8). 

Treatment by orthodontic means was not possible 
and surgical correction was successfully carried out by 


im 
A 
ee 
c 


Fig. 7.—A, Case 1, reverse of normal labiodental 
contact. B, Case 2, normal labiodental contact 
despite adverse physical relations of parts. C, 
Case 2, substitution of the blade of the tongue for 
the tip to make S sounds. D, Case 2, blade of tongue 
bunched up to substitute for the tip to make 
sound T. 






3 
B 





D 





Fig. 9.—Case 5. Labiodental substitution for 
bilabial contact. 


Dr. W. D. McLennan, to whom we are indebted for the 
post-operative records. Speech after the operation was 
normal. He did not notice any conscious adaptation of 
the tongue to make the S and T sounds distinctly and 
with the accepted articulations. 

The two preceding cases were of severe 
mesio-occlusion in adults. The next two are 
in children and they again illustrate the all- 


important part played by the intelligence of 
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the patient in obtaining a satisfactory con - 
pensation. 


Case 3.—Boy, aged 7 years. Marked Class III «f 
doubtful prognosis; there was no obvious speech defe< 
His intelligence was good. 





Fig. 8.—Case 2. Clinical picture of tongue position 
when making sound T. 


Case 4.—Girl, aged 6 years. Marked Class III with 
speech defect. The patient had been taking thyroid 
extract since 3 months of age. General intelligence was 
poor and she had been having speech therapy. Ortho- 
dontically little progress was made until the eruption of 
the permanent incisors, which are now in an improved 
relationship but there is slight anterior open bite. The 
speech is greatly improved. How much of the improve- 
ment is due to the speech therapy, orthodontic treatment, 
or development we cannot say. 


Case 5.—Boy, aged 12 years. Angle’s Class Il, Div. 1 
with recessive mandible and excessive overbite, a short 
upper lip with the lower lip lying behind the upper 
incisors (Fig. 6 C). The bilabial plosives B and P were 
replaced by a labiodental plosive to compensate for 
his inability to close the lips together unless with con- 
siderable conscious effort (Fig. 9). He had a lisp, which 
is still present. His general intelligence was above 
average. 

Case 6.—Girl, aged 16 years. Angle’s Class II, Div. 1, 
marked proclination of upper incisors, incompetent lips, 
speech much poorer than in the previous case. A similar 
compensation was used for the bilabials as in the previous 
case. S, T, and Th sounds all defective; the patient had 
a poor general intelligence and was apathetic about 
treatment. 


Group B.— 


Case 7.—Male, aged 17. Angle’s Class I. Patient gave 
a history of difficulty in making his S sound. About one 
year previously he had noticed that while his S sound 
was normal during slow speech or short sentences, he 
would occasionally experience “an escape of air when 
speaking quickly or for long periods”. Intra-oral 
examination showed the presence of a supernumerary 
tooth behind the rotated upper right central incisor. 
This extra tooth had erupted within the previous year 
(Fig. 10). It would seem that while the tongue was able 
to compensate for the malposed tooth during slow 








June, 1957 


The DENTAL PRACTITIONER 





speech, it was not always possible to place it correctly 
when greater effort was required. 

Extraction of the tooth removed the difficulty. The 
patient also complained that the tooth interfered with 
his bagpipe playing: some of our English friends may 
consider this would have been a good reason for leaving 
it in situ. 





Fig. 10.—Case 7. Palatogram of S sound; note 
broad airstream channel and supernumerary tooth 
behind incisors. (The normal palatogram for § 
shows a narrow channel behind the incisors.) 


Case 8.—Female, aged 32. The patient, a professional 
singer, came for orthodontic consultation with an 
unusual complaint. During the singing of certain sounds 
her upper and lower incisors came into contact, causing 
considerable embarrassment and pain. 

Intra-oral examination showed the upper right central 
incisor to be non-vital, an apicectomy having been done 
ten years previously. Investigation showed the trauma 
to the incisors mainly occurred during the singing of 
German songs and then only during the pronunciation 
of T and D. At this time, the incisal edge of the upper 
right central came into sudden and painful contact with 
the lower incisors. The recent onset of the complaint 
together with the statement that the upper teeth had 
once been “straight” led us to suspect drifting and 
collapse of the arch. A temporary improvement has 
been obtained by moving the upper right central incisor 
labially with a removable appliance worn only at night, 
and maintaining the position with a retainer. 


Case 9.—Boy, aged 6 years. Angle’s Class I with left 
upper central incisor in lingual occlusion. There was a 
marked lisp. No history of onset could be obtained. 
The parents were not conscious of the speech defect, so 
it was assumed that the lingual incisor was not the 
primary cause. The palatogram shows it to be an obstacle 
to correct tongue placement. The tooth was moved over 
the bite; a palatogram taken six weeks later showed the 
lisp still present but improving. Speech therapy was 
commenced and the defect is now almost corrected. 


Case 10.—Girl, aged 8 years. Angle’s Class I with 
Class III tendency. The upper left central incisor 


erupting lingually, there was a lisp which corrected 
itself approximately six months after the labial move- 
ment of the incisor. 

Group C.—The third group had 
the speech defect most commonly held to 
have an intimate connexion with the con- 
dition of open bite and associated tongue 
habits. 

We have just included in the two previous 
sections three cases of lisping, one a marked 
disto-occlusion, one a neutro-occlusion, and 


lisps, 


one a neutro-occlusion with a tendency to 
We have also previously 
recorded patients with excessive overbite 
(Angle Class II, Division 2) and normal 
occlusion with lisps. (Hopkin and McEwen, 
1955.) 


Case 11.—Girl, aged 16 years. Angle’s Class I anterior 
open bite with tongue-thrusting and a marked lisp. 
The open bite was closed with fixed appliances incorpora- 
ting intermaxillary elastics between the upper and 
lower incisors. The patient has maintained this occlusion 
for 3 years. She was very conscientious and it is un- 
certain how much success was due to conscious control. 
There is still a tendency to tongue-thrust, but the lisp 
has been corrected and only appears rarely in moments 
of excitement. 


mesio-occlusion. 


Case 12.—Boy, aged 13 years. Angle’s Class I anterior 
open bite with tongue-thrusting and history of thumb- 
sucking. No speech defect. 


Case 13.—Girl, aged 9 years. Angle’s Class I with 
anterior open bite and tongue-thrusting. History of 
finger-sucking. The patient had a marked lisp: the 
palatogram shows a broad channel. Treatment with a 
fixed palatal grid has cured the sucking habit, the bite 
is nearly closed, but the lisp and tongue-thrust are still 
present. [This patient was seen again in January, 1957. 
The lisp has disappeared but the bite is still open slightly 
with the tongue-thrusting habit still present.] 

Speech Defects and Occlusion.—With the 
co-operation of the Chief School Medical 
Officer we were able to examine school 
children attending Speech Therapy Clinics in 
Edinburgh. 

One hundred and one children between the 
ages of 5 and 15 inclusive were examined. 
The results are summarized in Tables II 
and III. 

Occlusion (Table I1).—Fifty-three, or just 
over half of the children were classed as 
normal. These included a large number of 
children who showed premature loss of one or 
more deciduous molars and were therefore 
potential Class I malocclusions. There were 
only 2 cases of neutro-occlusion with anterior 
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present in 3. children. 
remainder of the children were classified 
(Angle’s classification) as follows:—Class I, 
23; Class II, Division 1, 13; Class II, Division 
2, 1; Class ITI, 5. 


open bite. A cross-bite of the cheek teeth was 


Apart from 6, the 


Sigmatisms: (a) 
Anterior sigmatism ;* (c) Lateral sigmatisn.. 
Dyslalia. 
Idioglossia. 
Stammer. 
Nasality. 


Interdental or 


Table II1.—SprEEcH DEFECTS AND OCCLUSIONS ACCORDING TO AGE GRoUPS 


lisps; 


(0) 




































































































OcCLUSION SPEECH DEFECTS No. oF 
No. IN eH ————; CHILDREN 
AGE| AGE Angle Sigmatisms _ MORE 
GROUP Neutro | Neutro Idio- | Stam- THAN ONE 
Normal | Open | Cross- | Cl. | Cl. II | Cl. IT | Cl. | Cleft Dyslalia | glossia | mer | Nasal} Derecr 
Bite bite I D.1 D.2 | III | Palate | Lisps | Anterior | Lateral 
5 4 3 —- _- ~- + — 1 2 — = 4 — ~— —- 2 
6 27 16 1 — 71) 2 — 1 4 -- 1 15 4 3 4 4 
7 14 10 1 —- 3 — ~- - ~- 1 ~- ] 11 1 l 2 3 
8 14 7 —— 2 2 l — 1(2 1 l 2 9 --- 2 —- l 
9 13 6 — —- 4 2 l — l l -- 4 ] 7 ] 2 
10 13 5 a ] 2 3 a ae —- 2 oe 4 3 = 5 oo l 
11 4 1 a — 2 ] —- = —_ 1 = — ] ] 3 + 2 
12 8 2 — —- 3 1 — 2 — 3 — l 2 — 2 —— - 
13 3 2 —— — — 1 — — — — — 2 l — -— —- ~ 
14 0 — — — — — — — — — — — — — — — -- 
15 l 1 — ~— — — — - — 1 —- _ ~- -— — — — 
101 53 2 | 3 23 13 l 5 1 16 2 11 50 7 23 7 15 
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The Class I cases included 2 cases of cleft 
palate, whilst a third cleft case was unclassifi- 
able. It will be seen that if the cases character- 


1) Includes two cases of cleft palate. 
2) Insufficient teeth for classification. 


We were interested to see whether there was 


any association between a particular defect 
and a particular malocclusion, such as a 



























































ized by anteroposterior malrelations are relationship between open bite and lisping, and 
Table I1I.—TyrrEs oF OCCLUSION FOUND WITH VARIOUS SPEECH DEFECTS 
OCCLUSION 
SPEECH TOTAL 
DEFECT Normal | Neutro | Neutro Angle’s Classification DEFECTS 
Cleft 
Occlu- | Open Cross- - Palate 
sion Bite | bite Cli | CL. 11, D.1] Cl. 11, D.2} Cl Wr | ** 
Lisp 7 2 l 2 3 in 1 = 16 
Anterior sigmatism --- — -— ] a ] — —- 2 
Lateral sigmatism 4 —- ] l 5 — _- -- 1] 
Dyslalia 33 — ] 10 3 — 3 —- 50 
Idioglossia 2 — — 2 3 — -- a 7 
Stammer i) — l ) 3 — 1 — 23 
Nasality 2 —- 1 2 l - -—— ] 7 
27 2 bY 27 18 1 B) ] 116 












follows :— 
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excluded, that is Angle’s Class II and III, 
totalling 19 children, the remainder, com- 
prising 82 children, had a normal antero- 
posterior relationship of the jaws. 

Speech Defects—These were recorded as 


also whether the incidence of certain defects 
lessened with age. 


Table III lists the types of occlusion 


present in the defects under treatment. The 





* A defective S sound not a lisp or lateral sigmatism. 
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table shows that, in general, speech defects 
were as likely to be found with normal 
occlusions as with malocclusions. The disto- 
occlusions (Angle Class II) cases were repre- 
sentative of the anomaly varying from mild 
to severe; the mesio-occlusions (Angle Class 
III) were of a mild to moderate degree. The 
defects of particular interest to us were the 
lisps and dyslalias. 

To take the dyslalias first; these pre- 
dominated in the younger age groups. Up to, 
and including 8 years, 39 out of 59 children 
had a dyslalia; the remaining age groups show 
only 11 out of 42 children with a dyslalia. 
As we have briefly suggested in our previous 
paper, we thought that there might be a 
variation between developmental age and 
chronological age in speech development 
analogous to variations in dental age and 
chronological age. We further thought that 
this association of speech with dental defects 
was possibly not one of cause and effect but 
coincidence, and that in both cases some of 
the defects would clear with further develop- 
ment. 

Our figures suggest that this may be so. 
No one would suggest that pre-school children 
who say “fink” for “think”, and “dese” for 
‘these’, require formal speech therapy. They 
are having natural therapy from their environ- 
ment, and as they develop in intelligent 
perception and discrimination together with 
increased dexterity and control of the speech 
organs, their dyslalias disappear. It is not hard 
to imagine a child of 7 whose development of 
intelligence is on the slow side and has the 
intelligence of the average child of 5, showing 
lack of consonantal mastery, which at 9, with 
the intelligence of a 7-year-old child, he had 
acquired. At the same time at 7 he may show 
an incisal irregularity and spacing which at 9 
has corrected itself. 

The transient anomalies of the “ugly 
duckling” stage we are all familiar with. 
Pollitt (1949) eliminated from treatment 
dyslalic children between 5 and 7 years of age 
with I.Q.s of 70-85 with no organic abnor- 
mality and who had been making slow but 
steady progress. Keeping these children under 
observation she found 6-12 months later that 


they were all either normal or improving. 
We wish to stress that this is of course only 
one aspect of the causes of dyslalia whose 
association with our own subject we feel 
justifies us in invading the aetiological field of 
speech defects. Turning now to discuss lisps 
we must fortify ourselves with C. P. Scott’s 
dictum: “‘comment is free; facts are sacred”’. 
We will present our facts as we observed them 
and then make free with our comments. 

In our orthodontic cases we have shown 
lisps present in malocclusions varying from 
excessive overbite to open bite and antero- 
posteriorly in mesio-occlusion, normal occlu- 
sion, and disto-occlusion. As regards tongue 
habits only some of our lispers were tongue- 
thrusters. On the other hand one of our 
patients, as you saw, had an anterior open 
bite, tongue-thrust with an atypical swallow, 
and normal speech. Our speech therapy cases 
showed a similar variety of occlusions, with 
7 out of 16 children showing normal occlusion 
and only 2 had anterior open bite with tongue 
and thumb habits, while atypical swallows 
were noted in 4 children. At the other extreme 
1 child showed a normal occlusion antero- 
posteriorly with an excessive overbite, and a 
normal tongue action and lip posture. 

One case was of interest—a boy of 12 years 
who had fractured the mesial edges of his 
upper central incisors, leaving an open space. 
The speech therapist thought this to be the 
cause of the lisp and felt confirmed in her 
diagnosis by the speed with which the lisp 
was corrected—in less than a term. 

Six children had dyslalias in addition to a 
lisp and 1 boy had a stammer. One of these 
dyslalic children had high-frequency deafness, 
stated by Curry (1940) as a cause of lisping. 

We now consider the relationship of lisping 
to malocclusions and_ tongue habits. 
Bernstein (1954) found a strong relationship 
between open bite and lisping, although the 
severity of the lisp was not related to the 
degree of open bite. Van Thal (1954) stated 
that dental irregularities are not the cause of 
lisping. The two conditions may have a 
common cause which “‘must be sought else- 
where, either in the neuromuscular system or 
in a psychological condition”. Curry (1940) 
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expresses a similar opinion when he says that 
‘“‘lisping may occur as a purely functional 
disorder of psychogenic origin; imitation 
may also play a part and, like stuttering, it 
may vary with the physical health and the 
psychological situation”. Lisps have been 
reported as occurring temporarily following 
the loss of the deciduous incisors and before 
the full eruption of their successors. 

We can therefore place lisps into four 
groups :— 

1. Those associated with auditory defect. 

2. Those due to imitation. 

3. Those arising in previously normal 
speakers, such as the patient shown earlier 
with the erupting supernumerary or the boy 
with the broken incisors; here the tongue is 
like a person moving in a familiar room in the 
dark where, unbeknown to him, the furniture 
has been rearranged, with resultant confusion 
in established patterns of movement. 

4. Those of a neuromuscular or psychogenic 
origin. 

It is this group which is of especial interest 
to orthodontists and speech therapists, as it is 
thought by both that in the behaviour of the 
tongue we have a connecting link between 
some forms of malocclusion and lisps. The 
works of Rix (1946) and Gwynne-Evans 
(1951, 1952) and Ballard (1953) in this field 
are well known. From _ discussions with 
speech therapists, and in particular with Miss 
Barnes of the Wester Lea Residential School 
for Spastics at Edinburgh, we got the impres- 
sion that they believe that frequently in lispers 
the tongue appears to come too far forwards 
and that this is due to a tongue-thrust. Our 
observations do not wholly support this view, 
but we feel that at the moment there is some 
confusion on the subject of tongue-thrusting 
owing to the great amount of study being 
carried on and the modifications of views that 
are taking place; for instance Gwynne-Evans 
would appear to differentiate between two types 
of tongue protrusion, whilst our President Hovell 
(1955) lists three types of atypical swallow. 
Ingram (1956), in a personal communication, 
stresses the difference between the rooting 
reflex and the _ infantile In _ his 
opinion, based on his pediatric and neurological 
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swallow. 


- 


experience, it is unusual to be able to produ: 
true tongue protrusion after the age of nin» 
months, apart from cerebral palsy cases where 
immature reflexes tend to persist because of 
slow development or in cases of mental defeci. 
On the other hand the form of 
swallowing may persist for a very long time-—- 
for life in cerebral palsy cases. He suggesis 
that mental defect, palsy, 
emotional retardation may be causes of both 
the speech defect and the persistence of the 
infantile swallowing pattern. In his view we 


infantile 


cerebral and 


do not yet know enough about the subject to 
give any opinion. 

Apart from the abnormal pattern of tongue 
behaviour in swallowing there is also a further 
aspect of the neuromuscular mechanism to 
consider. This is the complex question of the 
development of muscular positional sense and 
control. It would appear that there are 
children who have a clumsiness in carrying 
out the delicate movements required for 
speech which may or may not be evident on 
examination (Morley, Court, and Miller, 1954 
a, b, 1955, 1956). While we would accept the 
evidence of more competent observers than 
ourselves that one cause of lisping may be 
associated with some type of atypical swallow- 
ing, our observations of four dyslalic children 
suggested to us that some lisps are perhaps no 
more complex in origin than other consonantal 
substitutions, that they are in fact a dyslalia 
and are due to imperfect tongue control or 
faulty perception of tongue position. One 
child showed a forward progression with, for 
example, T for Ch (tip for chip) and Th for S. 
The other three children showed among other 
dyslalias the substitution of S for Th, that is 
the reverse of a lisp. One of these three had 
an atypical swallow with tongue-thrusting. 
We realize of course that these observations 
will be familiar to speech therapists, but we 
felt they might be of interest to our fellow 
members who, when the subject of lisping is 
discussed, tend naturally to hear mainly of its 
relationship to tongue-thrusting. 

Finally, we must briefly refer to the psycho- 
logical aspect mentioned by Van Thal (1954) 
and Curry (1940). This raised the interesting 


question of the emotions and the tongue and 
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facial musculature. Van Thal calls attention 
to the various tongue and lip movements to be 
seen when under emotional stress. We our- 
selves saw an adult patient of Miss Barnes’s 
under treatment for lisping who tended to 
relapse under stress. 

Why we should push our tongues forward 
as children when concentrating is a question 
we cannot answer, but clearly the influence of 
the emotions in the causation of speech defects 
such as lisping has to be considered and 
conceivably also in the aetiology of mal- 
occlusions where the tongue plays a causative 
role. 


GENERAL SUMMARY AND CONCLUSIONS 


We have considered two of the organs of 
speech, the lips and the tongue, which also 
play an important role from the orthodontic 
standpoint; we have tried to show that their 
recent evolutionary history has been influenced 
in part by the development of speech. We 
suggest that the increased mobility of the 
tongue and the alterations in the balance of 
forces closing and opening the rima oris that 
have occurred with the development of speech 
may be factors of aetiological significance in 
orthodontics. 

We have discussed and illustrated the dental 
aspects of the mechanics of speech; investiga- 
tion of the tongue pressure in certain speech 
sounds has been shown to be well within the 
range of pressures exerted in swallowing. 

Our further clinical observations have 
confirmed the opinion formed in our prelimin- 
ary report that while in the majority of cases 
malocclusions are not the cause of speech 
defects, there are occasions when the mal- 
occlusion is the exciting cause of the speech 
defect. There are, broadly speaking, two sets of 
circumstances where this is so. 

Firstly, in cases of speech defect arising in 
previously normal speakers. Here _ the 
accustomed movements of the tongue are 
interfered with as in the patient with the 
erupting supernumerary or there is an 
alteration in the arrangement of the teeth as 
in the case of the singer, or there is sudden 
loss of tooth substance affecting the size of the 
air stream channel as in loss or fracture of the 


incisor teeth. Although not strictly within 
our field, the speech difficulties encountered 
by patients with dentures are of a similar 
nature. 

The second set of circumstances is that in 
which there is a severe anteroposterior mal- 
relationship of the jaws, calling for marked 
compensations. The extent to which these are 
accomplished depending on the intelligence 
and psychological well-being of the patient, as 
was illustrated by the cases of severe mesio- 
and disto-occlusion which we have shown. 

With regard to the relationship of tongue 
habits and lisping we think that further 
research is required and that the questions 
raised are ones for those concerned with the 
neurological sciences. 
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BOOK REVIEWS 


COMPLETE MOUTH REHABILITATION 
THROUGH CROWN AND BRIDGE PROS- 
THODONTICS. By Harry Kazis, D.M.D., 
Postgraduate Lecturer and Clinician, School 
of Dental Medicine, Tufts University, 
Boston, Mass.; and ALBERT T. Kazis, 
D.M.D., Visiting Instructor in Prosthetic 
Dentistry (Crown and Bridge) at the School 
of Dental Medicine, Tufts University, 
Boston, Mass. 104 x 7 in. Pp. 392, with 
332 illustrations. 1956. London: Henry 
Kimpton. £5 12s. 6d. 

Too many books published on Oral Rehabilita- 

tion have been bulky in volume and rambling 

in character and it is refreshing to read a new 
appraisal of this subject written in a concise 
manner. 

The authors have given this book an easily 
readable style, having here and there, however, 
the inevitable split infinitive and _ printer’s 
error. The printing is clear and the diagrams 
and photographs good, with the exception of 
Figure 188, which has been published upside 
down. 

The early chapters dealing with the anatomy 
of the temporomandibular joint and _ the 
theories and principles of mouth rehabilitation 
are good, although too much dogmatism has 
been used in describing the principles outlined 
as “‘Proven and accepted’’. Only when more 
is known of muscle physiology can we accept 
these principles, and meanwhile we regard 
them as a reliable basis from which to start 
our investigations. The authors’ definition of 
centric occlusion on page 55 gives no indication 
of the necessary harmonious integration of 
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occlusion with the other parts of the dynamic 
masticatory system. Nor does it recognize the 
possibility of an abnormal mandibulocrania| 
relationship. 

An extremely comprehensive survey has 
been made of full-coverage fixed splints, both 
complete and in combination with precision 
partial dentures. It is curious to find that the 
splints described as having gold-cast veneer 
crowns are so well tolerated by the gingive 
since the veneers are made of acrylic, a sub- 
stance usually not acceptable to oral mucosa. 

In Part III one wonders if such a detailed 
description of operative and technical con- 
siderations in crown and bridge prosthodontics 
does not constitute a large section of a book 
specially devoted to operative dental surgery. 
It was felt, too, that the chapter on local 
anesthetic procedures could have been omitted 
entirely in place of a detailed description of 
the technique of selective grinding, which after 
all does so often constitute a necessary 
prerequisite for oral reconstruction. This 
would appear to be a bad omission. The 
chapter on cephalometric radiography by 
Professor Robert M. Bailey was well described, 
but it was felt that some of the laminagraphs 
shown by the authors themselves could have 
been better chosen to show effectively true 
diagnostic evidence. 

This book should certainly be read by all 
dental practitioners who wish to obtain the 
maximum insight with minimum effort into 
the theory, principles, diagnosis, and aspects 
of the treatment of oral rehabilitation. With 
certain noted omissions the authors go far 
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towards providing a real understanding of 
those fundamentals, now current, on which 
oral reconstruction is based. 


R. G. 


CLINICAL OPERATIVE DENTISTRY. Edited 
by Wuitt1AamM JoHN Simon, Dean and 
Professor of Operative Dentistry, State 
University of Iowa. 9} x 64 in. Pp. 
381 + xiv, with 538 illustrations. 1956. 
Philadelphia and London: W. B. Saunders 
Co. 66s. 6d. 

Dr. WILLIAM SIMON is a new name in the 

library lists of dental text-books and one 

which without doubt will become synonymous 

with good dental editorships. Here at last is a 

long overdue compend of practical conservative 

procedures. It is a compilation of the recent 
papers of some forty-five well-known experts 
in the operative field. 

Clinical Operative Dentistry is a succinct 
description of the cavity preparation and 
insertion of the amalgam, silicate, direct and 
indirect gold inlay, acrylic resin, and gold foil 
filling. In each chapter dealing with a 
material, Dr. Simon has drawn on the published 
work of his expert collaborators in order to 
present various approaches and techniques, 
thereby giving an extremely broad and 
balanced concept. So comprehensive is he at 
times, that some are open to criticism; they 
are none the less worthy of consideration. 
Such a case is the suggestion of using mouth- 
curing acrylic as an impression material for 
direct inlays. MacLean and Morrant found 
that a casting from an acrylic pattern was 
invariably ‘“‘short”’, indicating a_ residual 
deposit following the burn-out, and therefore 
advised against the use of methacrilate as an 
inlay pattern. The Author-Editor has kept 
strictly to his statement in his preface—of 
excluding all material and verbiage having no 
direct bearing on the preparation and filling 
of a cavity. He can be excused for some 
digression in his clinical appraisal of acrylic 
resin fillings because of its controversial 
nature. However, his disparagement of authors 
who, when dealing with a subject, include 
sections which are specialist text-books in 
their own right, is a well-taken point. 


Perhaps, however, the most striking and 
praiseworthy aspect of this book is its remark- 
ably well set-out pages. These present the 
text in a thoughtfully chosen type face and 
illustrations in large diagrammatic or photo- 
graphic form (the latter may be familiar since 
they are the best of those published in recent 
years by the collaborators in this volume). 
The overall result is that the illustration-text 
balance is ideal for the reader’s quick assimila- 
tion of the techniques presented. 

Clinical Operative Dentistry should prove of 
tremendous value to every student in his 
clinical years in dental school and to every 
practitioner as a review of modern conservative 
practice. 


D. D. 


DYNAMICS OF ORAL DIAGNOSIS. By E. 
CHERASKIN, A.B., M.A., M.D., D.M.D., and 
L. L. Lanciey, A.B., M.A., Ph.D., LL.B., 
University of Alabama School of Dentistry, 
Birmingham, Alabama. 10 x 7}in. Pp. 533 
+ xviii, with 316 illustrations. 1956. 
London: Interscience Publishers Ltd. 120s. 

Diacnosis is the art of differentiating dis- 

eases. This art is not a static one, but a 

dynamic one. This book certainly shows a 

clear-cut way of diagnosing an oral condition. 

Whether one can agree with all that is said 

is a matter of personal opinion, but it certainly 

teaches one a logical approach to diagnosis. 

The book is divided into two parts, oral 
medicine and oral diagnosis. Oral medicine is 
subdivided into eleven sections as follows: 
diseases due to biologic, physical and chemical 
agents, neoplasms, cysts, hormonal, develop- 
mental and nutritional disturbances, reactions 
to stress and antigenic substances and metabolic 
and miscellaneous disorders. Part 2 has the 
following six sections: Gross appraisal of the 
patient, examination of the head, neck, and 
oral cavity, radiographic examination, labora- 
tory aids, and final diagnosis. 

The book is very well produced and is fully 
illustrated wherever possible. It should prove 
of great use to a student of dentistry and a 
valuable reference book for the teacher and 
practitioner. 


H. M. 
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ABSTRACTS FROM 


A Macroscopic and Microscopic Study 
of Instruments designed for Root Planing 


In a careful appraisal including many 
photomicrographs, in which drawings of 
instruments have been superimposed, certain 
criteria are laid down for the design of instru- 
ments used in root planing. 

It is stated that the instruments should 
enable the operator to use his dexterity and 
to satisfy his application of knowledge with 
the greatest opportunity. The handle should 
be well balanced, thick, and have a roughened 
grip. The working tip should be centred 
within the long axis of the shank and there 
should be proper contra-angle construction. 

Instruments should be designed with the 
biologic principle in mind, and should cause as 
little damage as possible to both gingival 
tissues and tooth structures. This can only 
be achieved by use of sharp instruments, 
maintaining a proper angle of working tip to 
the tooth, and using specific instruments in 
the manner for which the working tip was 
designed. A modification in the rake angle 
in hoes and files is suggested, but it is stated 
that if this angle exceeds 105° a planing 
action cannot be achieved.—ORBAN, B., and 


MANELLA, V. B. (1956), J. Periodont., 27, 120. 


An Evaluation of Topical Terramycin in 


Postgingivectomy Pack 


Fifty patients had postgingivectomy packs 
containing terramycin in the proportion of 
125 mg. of powder terramycin to each six 
drops of liquid (eugenol, 98 per cent; thymol, 
2 per cent). 

Patients were more comfortable than with 
an unmedicated pack, whilst nearly all odour 
and unpleasant taste were eliminated. The 
healing time was also considered to be shorter. 

Twenty-four per cent of the patients 
revealed allergic reactions during the period 
whilst the pack was in place, but only 8 per 
cent produced a pronounced reaction. These 
reactions took as long as 44 days after the 
beginning of the topical therapy to manifest 
themselves. 
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Tests of the efficiency of the terramycin 
pack were made by means of blood-agar 
plates, and it was found that the zones of 
inhibition were reduced on the fourteenth day, 
and markedly diminished by the eighteenth 
day. 

This leads the authors to recommend that a 
pack should not be left in for more than ten 
days.—F RALEIGH, C. M. (1956), J. Periodont.., 
27, 201. 


The Ultrasonic Dental Unit in Pedodontics 


The ultrasonic dental unit is compared with 
the normal rotary instrument on a number of 
children over the course of a year. The study 
included children from 33 to 15 years of age. 
On the whole the children accepted the ultra- 
sonic unit more readily, were more relaxed, 
and therefore more work was completed in a 
given time. Radiographs and pulp tests 
detected no pathological changes in the teeth 
treated with the ultrasonic unit.—ZINNER, 
D. D., and WuHetstone, W. L. (1956), J. Dent. 
Child., 23, 3. 





GIBBS TRAVELLING SCHOLARSHIP 


THE Third Gibbs Travelling Scholarship has 
been awarded to Mr. D. H. Goose, B.D.S.., 
B.Sc., Chief Dental Officer of the Northamp- 
tonshire County Council. 

The Scholarship, to the value of £300, will 
allow the winner to attend the Twelfth F.D.I. 
Congress in Rome, and subsequently to study 
methods of dental health education in 
Switzerland, Austria, and Western Germany. 

The administration of the Scholarship was 
in the hands of a Committee appointed by 
the British Society of Periodontology. 

The Committee judged that Mrs. H. A. M. 
Allan, L.D.S. R.C.S. (Edin.), who was placed 
second in order of merit, was worthy of a 
special award, and at their suggestion the 
Directors of D. & W. Gibbs Ltd. generously 
consented to make a further grant of £100 
to allow her to attend the F.D.I. Congress in 
Rome. 








